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Chapter 1 


Introduction 


Peter van der Sijde and Aard Groen 


High-Tech Small Firms: A Never-Ending Story 


Although more than 80% of all (European) companies are small and medium-sized enter- 
prises (SMEs), significant innovation occurs in only a small proportion of this total since 
most small firms are ‘me too” type enterprises where the technology required to operate is 
relatively common knowledge (e.g. in retailing). However, high-technology small firms 
(HTSFs) constitute a very special sub-group of these enterprises because they, to a greater or 
lesser extent, strongly contribute to “leading edge” innovation and invention. Indeed, HTSFs 
are often formed to exploit technological advances that respectively deliver key economic 
and/or wider human benefits (e.g. internet-based products and biomedical treatments). 

This 12th volume, in the now-extensive series of edited books! begun in 1994, is 
derived from the best papers presented at the annual international High Technology 
Small Firms Conference held at the University of Twente at Enschede in June 2004. The 
chapters are an evolving testimony to the progress of academic research in this special- 
ized and highly important area of industry of critical relevance to the industrial strate- 
gies of the developed Western nations. The conference and subsequent book series was 
originally devised to give a higher profile to research on HTSFs at a time, in the early 
1990s, when interest in this size and type of firm was on decline. To a large extent, the 
activities of the conference, and a reinvigorated concern by many European governments 
in the new millennium for the promotion of HTSFs, has re-established interest in the 
growth and survival of these firms as key players in the technological development of 
any modern economy. 

The contributions to this volume set the phenomenon of high technology in small firm 
development in a geographical context by drawing papers from a wide range of European 
countries, and are based on a number of specific themes. However, individual papers are 
grouped together below under major general categories of common subject matter or 
approach. These comprise two main areas of interest, namely, “new high-tech venture net- 
works” and “new high-technology small firm partnerships”. 


! This edition is the fifth publication under the current publisher: seven volumes were published previously. 
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New High-Tech Venture Networks 


There are two main sources of new high-tech ventures. First, new firms may “spin-off” 
from the existing (often large) high-technology firms (e.g. in Silicon Valley). Second, new 
entrepreneurial ventures often emerge from centres of public sector research, of which 
universities are a prime example. 

Entrepreneurial universities, with an active policy towards “the third mission” (e.g. the 
contributions of Minshall, Druilhe & Probert [Chapter 2] from Cambridge, and Van 
Geenhuizen & Soetanto [Chapter 3] from Delft) promote “spin-off” companies, and are 
engaged in projects with industry that lead to new knowledge that can be captured in patents 
generated by university “spin-offs”. Clearly, when academic spin-offs are concerned, the 
role of the parent university is critical to success, a reality that has promoted a number of 
key contributions. An empirical study of the role of 80 institutions in assisting spin-offs, 
using the “script process”, is offered by Dell’Anno, Van der Sijde and Del Giudice in 
Chapter 4. In Chapter 5, Scholten, Omta and Elfrink also utilize the script-concept in their 
examination of the support provided to spin offs by public research institutions. 

Importantly, HTSF spin-offs are often important drivers of regional economic growth 
(e.g. see the contribution of Benneworth & Charles [Chapter 6]) and are important actors 
in the regional innovation system. The contribution of Norman, Klofsten and Sundin 
[Chapter 7] is concerned with this regional innovation system and focuses on the per- 
formance of ventures that obtain (financial) support from the (regional) government, while 
Jenniskens in Chapter 8 describes how incubators, especially service incubators (as part of 
the regional innovation system), can and should be monitored for impact. In the context of 
regional innovation, Park and Cooper present their “tale of two cities” — Ottawa and 
Aberdeen — in Chapter 9. 

Also, as noted above, established companies can be sources of spin-off firms. This sub- 
section is concluded in Chapter 10 by Nouira and Wallin, who offer a case study of “spin- 
offs” from a large Swedish company (i.e. Saab) and two of its spin-off firms. Although 
Saab financed these start-ups, they were not considered to be significant to Saab's strate- 
gic development. 


Partnerships and Networks of New High-Tech Ventures 


The development of networks between new ventures is of extreme importance since new 
companies cannot live or survive in a vacuum. Nevertheless, both networks and partner- 
ships are difficult to establish and manage for all companies. Through a case-study 
approach, Jokela in Chapter 11 explores factors associated with the failure of a technol- 
ogy partnership, while Middel, Groen and Fisscher in Chapter 12 introduce the concept 
of continuous improvement for inter-organizational setting involving cooperation 
between networks. Entrepreneurial networking is the topic of the paper by Schiavone in ‘ 
Chapter 13 that focuses on the industrial district model and how it influences networks 
in Italy. A special case of partnerships, namely, the team start-up, is the topic of discus- 
sion by Stam and Schutjens Dirks in Chapter 14. 


Introduction 3 


High-technology small firms have a key place in the national and regional innovation 
systems, both as actors and as change agents for invention and innovation. Today, research 
into high-technology firms is more of a necessity than ever, especially for Europe in order 
to overcome the so-called European knowledge paradox, in which HTSFS are a vital bridge 
between knowledge production and knowledge exploitation. Thus, their role is critical, as 
the studies in this latest volume confirm. 
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Part I 


New High-Tech Venture Networks 


Chapter 2 


The Evolution of ‘Third Mission’ Activities at 
The University of Cambridge: Balancing 
Strategic and Operational Considerations 


Tim Minshall, Céline Druilhe and David Probert 


Introduction 


This chapter discusses the balancing of strategic and operational issues for the manage- 
ment of ‘third mission’ activities within universities. “Third mission’ is a term now com- 
monly used in the U.K. to cover activities that represent an application of knowledge 
developed within universities, complementing the core activities of teaching and research. 
In many cases such activities are essentially viewed as encompassing the licensing of the 
outputs of research projects, and the formation of spin-out businesses. However, a much 
broader view can also be taken towards activities such as consulting by individual aca- 
demics, student placements, coordinated provision of commercial problem-solving serv- 
ices, industrial secondments and many more. For a number of reasons, both universities 
and public funders of universities have in recent years become increasingly eager to see 
such activities flourish. In the U.K., government funding has been devoted to support such 
activities and there is now much discussion on the effectiveness and efficiency of such 
funding, and the longer-term impact these results may have on the strategy and operations 
of U.K. universities. 

The chapter is divided into four sections. In the first section we place our research in 
the context of existing work on university—business interactions. This section is used to 
outline the broad view of third mission activities — beyond only licensing and spin-out 
activities — that will provide the boundaries for the later discussions. 

In the second section we present an overview of the evolution of an explicit ‘third mis- 
sion’ of activities to complement teaching and research activities within universities in the 
U.K. This section maps out the key milestones in the evolution of U.K. government poli- 
cies to stimulate and support third mission activities from the 1970s to the present day. 
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The third section presents a detailed example of the changing approach to third mission 
activities within the University of Cambridge. Cambridge is chosen as an interesting and 
useful case study as the University sits at the heart of one of Europe's leading clusters of 
high-technology ventures (Segal, Quince, & Partners, 1985; Segal, Quince, & Wicksteed, 
2000). Though the University of Cambridge has a history of nearly 800 years, the devel- 
opment of the high-technology business community in the immediate locality has been a 
relatively recent phenomenon: in 1978 there were only 20 high-technology companies in 
the area but by 2002 there were over 1500 (Minshall & Herriot, 2003). The way in which 
the University has contributed, both directly and indirectly, and proactively and reactively, 
to the evolution of the growth in the number of high-technology businesses reveals many 
interesting issues. This section not only discusses the emergence of the activities that fit 
the traditional view of third mission (such as management of activities to support technol- 
ogy licensing and formation of spin-out ventures) but also introduces a specific example 
of a less conventional model where teaching, research and commercial application are 
blended together. 

The final section of the chapter then discusses the generic issues that can be drawn from 
the experience of the University of Cambridge in attempting to develop and maintain an 
appropriate balance across, and within, its three streams of activities in teaching, research 
and commercial application. 


University-Industry Interactions 


Since the birth of the medieval university, the roles attributed to academic institutions 
have evolved according to two main perspectives on teaching and research: very broadly, 
the ‘classical university” generates and transmits dis-embedded knowledge through 
research, conducted for its own sake, and teaching, to develop the full potential of stu- 
dents; the ‘technical university’ focuses on training students with knowledge and skills 
that are useful for society and on creating knowledge of-direct societal benefit (Martin & 
Etzkowitz, 2000). Most countries have developed universities that, beyond their national 
differences, can be attached to one or the other model (e.g. the idealised Von Humboldt 
university! and Fachhochschulen — universities of applied science — in Germany;? 
Oxford and Cambridge versus the ‘civic’ universities and former polytechnics in the 
U.K.). Beyond these two general forms, some fairly specific types emerged, such as the 
land-grant universities in the U.S. set up explicitly to meet local or regional needs, ini- 
tially in agriculture and later in a wider range of economic sectors. They provided the 


|! “[...] the ideals of von Humboldt remain deeply entrenched in contemporary German universities. The very 
essence of von Humboldt's university convert — the unity of teaching and research: social disembeddedness and 
autonomy; a non-utilitarian approach to higher education as opposed to purely vocational training — area still 
part of the commonly shared understanding of what it means to be a university” (Kriicken, 2003). 


° For a more detailed discussion of the changing role of universities in Germany, see Gill, Minshall and Rigby 
(2003). 
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model for technology transfer and R&D collaboration that was, in time, adopted by other 
U.S. universities. 

In many respects, the two contrasting perceptions of the universities’ functions in soci- 
ety still underpin the current emphasis on a third mission for academic organisations. The 
evolving role of the universities and their role in society has been discussed using many 
models and metaphors — three of the most popular ones have been: 


* Linear model — This model is based upon the view of a straight line from research to 
application, i.e., basic research-applied research-development-innovation. The role of 
the university in this model is to produce basic research (coupled with teaching) and the 
responsibility of the government is to inject money into basic research that will gener- 
ate value at the other end of the linear model through the delivery of economic and social 
benefits in the form of new products, processes and services.* The progressive aware- 
ness of the inadequacy of this model and the constraints on public funding for research 
led to the suggestion that a new social contract be drawn up reflecting scientists’ social 
accountability and the requirement for science to address social and economic needs 
(Guston & Keniston, 1994). 

* Triple Helix — By reference to the DNA double helix, this model reflects the interde- 
pendent and convoluted relationships between three groups, industry, the university and 
government (Etzkowitz, 1997; Leydesdorff & Etzkowitz, 1998). The main thrust of the 
model is the integration of a mission of economic development by universities, besides 
their traditional activities of research and teaching — hence a ‘third mission’. 

* Mode 1/Mode 2 forms of knowledge production — Mode 1 corresponds roughly to the 
institution of academic, basic science encapsulated in the image of the ‘ivory tower” and 
specific academic disciplines. Mode 2 knowledge is produced with a problem-solving 
orientation in a trans-disciplinary manner (Gibbons et al., 1994).Whereas in Mode 1 the 
concept of knowledge transfer conveys the image of knowledge moving between insti- 
tutions with strong barriers, in Mode 2, ‘knowledge interchange’ takes place where the 
boundaries of industry and academia have largely disappeared. 


Expected Benefits of Third Mission Activities 


Third mission activities within universities can provide benefits at different levels and for 
different communities, e.g. academia, industry, society, local, national, international: 


* Direct-Indirect: Third mission activities can provide direct funding for research (leading 
U.K. universities typically attract an average of around 10% of their external research fund- 
ing from industry (HESA, 2004)). These provide significant contributions within a context 
where public funding tends to decrease while many academic disciplines face an increased 
need for research investment, owing particularly to increasingly expensive equipment. 
Licensing of patents (and software) can generate direct revenues for universities, which are 


3 For a review of the emergence of technology transfer activities in the U.S.A. in relation to the growth of spin- 
out ventures, see Gill et al. (2000). 
4 Taken from notes in Martin (2002). 
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only significant for a few universities and on average represent a very small percentage of 
research expenditure (0.6% in the U.K., 4.3% in the U.S.A. (HEFCE, 2003), UK£216,692 
licensing income on average in the U.K. per university (UNICO and NUBS, 2003)). 
Indirect benefits include a better perception of the university as a socially responsible insti- 
tution carrying out economically relevant research, themes which are of importance in a 
third mission context. 

* Internal-External: In many applied fields, including engineering, materials science and 
physics, academic research benefits from access to real-world problems and industry 
research expertise (Druilhe, 2003). Successful research commercialisation may also 
generate additional income for individual academics, either through licensing or through 
equity holdings, which can be an incentive for them to become involved in technology 
transfer, and to remain in academia even when industry offers more attractive remuner- 
ation packages (Druilhe, 2003). In addition, students obtain training that is closer to 
company requirements and expectations making them better prepared to work in indus- 
try. External benefits include companies being able to access knowledge from universi- 
ties and to draw on or participate in cost-effective research. In the long run, many 
university-based inventions constitute the basis for future technological innovations. 

* Local-National-International: Positive local externalities are generated when scientists 
start their own companies (e.g., spin-outs have been shown to remain close to their mother 
university (Segal, Quince, & Wicksteed, 2000)) or when the prestige of the university 
attracts the research units of large corporations to the area. Commercialisation also ensures 
that publicly-funded research is applied, disseminated and made useful nationally and 
internationally through global research and innovation networks (e.g., collaborative 
research with national and international companies or within consortia). 


Emergence of ‘Third Mission’ Activities in U.K. Universities 


Technology transfer from university to industry long suffered from a poor image in the U.K., 
in comparison to the U.S.A. (owing, in part, to prominent cases where British inventions 
were commercialised abroad but did not generate any direct financial return for U.K. organ- 
isations°). Significant progress has been made in recent years both in the volume of activi- 
ties and in the implementation of structures and frameworks supporting research 
commercialisation. In 1985, the end of the British Technology Group’s monopoly on the 
ownership of intellectual property rights generated by academics provided universities with 
the right to exploit their own inventions. In 1993, the publication of a U.K. Government 
White Paper entitled “Realising our potential: A strategy for science, en gineering and tech- 
nology” reflected a growing policy interest in innovation from the science base, a theme con- 
sistently taken forward since then alongside a complementary focus on entrepreneurship. 
Since the late 1990s, the Government has developed and implemented strategies to 
enhance the ability of universities to support such activities. It has been argued that this 


° The example of the initial failure in the U.K. to spot the commercial potential of monoclonal antibodies is one 
oft-quoted example. 
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has been in part aimed at countering the impact of the Research Assessment Exercise 
(RAE) and Teaching Quality Assessment (TQA) that have encouraged universities to chan- 
nel resources aimed at improving and maintaining teaching and research performance 
rather than application and commercialisation (Lambert, 2003; Segal, Quince, & 
Wicksteed, 2000). Key examples of the Government’s ‘third stream’ of funding to support 
third mission initiatives of recent years can be seen in Table 1. 

Linked to the growth of funding to support third mission activities has been an increas- 
ing desire to attempt to measure the impact of such public spending. This is presenting 
many challenges and concerns, two of which are: 


* What to measure? Third mission activities can encompass a very wide range of activi- 
ties, so which ones should be selected as performance metrics? Or what type of metric 


Table 1: Examples of government initiatives to support third mission activities.” 


Initiative Purpose Details 

Science Enterprise Teaching of entrepreneurship SEC initially provided 

Challenge (SEC) to support the commercialisation  £28.9m in 99/00 for up to 12 
of science and technology centres. Additional funding 


of £15m increased the 
number of participating 
Higher Education Institutions 


(HEI) by 39 
University Chalienge Seed investments to help £45m was allocated in the 
Fund (UCF) commercialisation of university first round of the competi- 
IPR tion in 1999, (with 15 seed 


funds being set up) and £15m 
in October 2001. 57 HEIs 
now have access to this 


funding 
Higher Education Funding to support activities to Provided funding for the 
Reach Out to improve linkages between establishment of activities 
Business and the universities and their such as corporate liaison 
Community communities offices 
(HEROBaC) 
Higher Education Single stream of funding to HEIF was launched in 2001 
Innovation Fund “support universities’ potential to bring together a number 
(HEIF) to act as drivers of growth in the of previously independently 
knowledge economy” administered Government 
third mission related funding 
sources 


è For further information on U.K. Government funding for technology commercialisation, see the website of 
the Office of Science and Technology — www.ost.gov.uk 
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is likely to return information that is useful for policy makers? For example, if number 
of spin-out ventures are to be used, do you measure: the number of spin-outs; speed of 
growth of the spin-outs; the ability of spin-outs to attract external funding; the profit- 
ability of spin-outs; numbers employed in spin-outs; or some other metric? 

* What impact will measurement have? If the number of spin-outs, or some licensing deal- 
related metric, per annum is used as a key performance indicator, then it is likely that 
universities may concentrate on ensuring the focus of the effort is on activities 
that impact directly on these measures even if these are not the appropriate third 
mission activities for them to perform. Research on knowledge transfer in the U.S.A. 
shows that universities over-focusing on building patent portfolios can have negative 
effects on overall knowledge transfer, and are also unlikely to generate substantial 
revenue for the university. The same research also shows that universities that are over- 
aggressive in negotiating licenses to IPR may harm their own efforts to tap other sources 
of funding from industry (British Consulate-General of San Francisco, 2003). 

Having given this brief context for third mission activities in U.K. universities, we now 
turn our attention to the specific case of the University of Cambridge. 


Evolution of ‘Third Mission’ Activities at the University of 
Cambridge 


The city of Cambridge is at the centre of a successful high-technology business cluster that 
has grown rapidly since the late 1970s. In 1978, there were around 20 high-tech compa- 
nies in the area. By 1985, the number of high-technology companies had increased to 360 
when the significance of what was happening in Cambridge was identified by the publi- 
cation of the ‘Cambridge Phenomenon’ report (Segal, Quince, & Partners, 1985). Since 
then, the Cambridge high-technology business cluster has grown significantly to around 
1500 high-technology businesses either locally grown, or inwardly invested, employing in 
total around 44,000 people, with many of these firms having a University connection 
(Minshall & Herriot, 2003). Ò 

The University contributed to building the company base in Cambridge. In 1985, 25% 
of the high-tech firms in the Cambridge area had a founder originating either from the 
University of Cambridge or from a research establishment in the Cambridge area (Segal, 
Quince, & Partners, 1985). The University has also attracted a number of large corpora- 
tions to the area that have set up research units in and around Cambridge, or entered in col- 
laborations with academic research groups. High profile companies located in the area, 
sometimes on the University premises, include GSK, Hitachi, Toshiba, Unilever, Microsoft 
and BP. 

The University had for a long time adopted a facilitating and hands-off approach to 
technology transfer, which is often considered to have played a positive role in the emer- 
gence of the Cambridge Phenomenon (Segal, Quince, & Partners, 1985). Since 1998, the 
policy emphasis has shifted towards a more structured approach and a greater involvement 
of University administration in technology transfer activities, which was phased with the 
various government initiatives aiming to stimulate innovation from the science base 
(Druilhe, 2003). 
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Table 2: Full-time equivalent (FTE) numbers of academic 
staff and students (HESA, 2004). 


Number % 
FTE student 
UG first degree 11,424 63.4 
UG other 779 4.3 
PG taught 1410 7.8 
PG research 4401 24.5 
Total 18,014 100 
FTE staff 
Teaching only 33 0.9 
Research only 2087 dh 
Teaching & research 1500 41.4 


Total 3620 100 


Key University data 


The University of Cambridge is one of the oldest universities in the world and it under- 
takes research in a wide range of science and arts subjects. It is also one of the largest in 
the United Kingdom with over 18,000 students (see Table 2). The University has the fol- 
lowing mission: “[...] to contribute to society through the pursuit of education, learn- 
ing,and research at the highest international levels of excellence.” 


Research Income 


In 2001-2002 the total research income (including core funding from Higher Education 
Funding Council for England (HEFCE)) to the University of Cambridge was over UK£214 
million with approximately half of the research funding devoted to clinical medicine and 
biosciences. Other major proportions of funding go to areas such as chemistry, physics, 
engineering and mathematics. Excluding HEFCE core funding, the balance of around 
UK£150 million was brought in from the sources detailed in Table 3. 

The emergence of a third mission at Cambridge has taken place through three phases: 


e 1960-1998: A diffuse and liberal approach to technology transfer predominates 

e 1998-2002: A structure for technology transfer activities emerges, alongside a new 
intellectual property rights (IPR) policy 

e 2002-2003: The emergence of a single organisation, Cambridge Enterprise 


1960-1998: A diffuse and liberal approach to technology transfer  High-tech activ- 
ities in Cambridge have been built on a long tradition of excellence in scientific research, 
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Table 3: Percentage breakdown of sources of 
externally funded research (HESA, 2004). 


Sources % 
Research councils 39.6 
Charities 30.7 
U.K. central government 8.5 
U.K. industry 8.6 
EU government and other 6 
Other overseas 54 
Other de2: 


both theoretical and applied, and can be traced back to Isaac Newton. However, it was 
in the 1840s that its growth started and was consolidated in 1870 with the creation of the 
physics department of the University — the Cavendish Laboratory. Although there were 
early cases of university spin-outs (including the Cambridge Scientific Instrument 
Company, started in 1881 by Horace Darwin, a member of the University and son of 
Charles Darwin, and the Pye Group founded by W.G. Pye, then chief mechanic at the 
Cavendish Laboratory in 1886 (Segal, Quince, & Partners, 1985)), it was not until the 
1960s that the University showed an interest in technology transfer. In 1969, an internal 
report was published (entitled the ‘Mott Report’) that highlighted the contribution that 
the University of Cambridge could make to innovation in the local and regional econ- 
omy. Trinity College took the initiative and founded the Cambridge Science Park in 
1970. In the same year, the Department of Engineering created a unit that was to 
become, by 1983, the University’s Wolfson Industrial Liaison Office with the task of 
dealing with research commercialisation activities in a facilitating, rather than a con- 
trolling fashion. 

The IPR policy was similarly liberal; the IPR were not automatically assigned to the 
University but academics had to consult the Wolfson Industrial Liaison Office if their 
research was supported by a Research Council grant. In the other cases, either funding 
sources brought their own obligations or academics could claim ownership of their inven- 
tions. This policy granted significant independence to scientists in negotiating IPR with 
industrial sponsors and engaging in research commercialisation. Cambridge University 
stood in contrast to many of its U.K. counterparts that had by that time adopted a 
much more centralised approach to the ownership of their IPR, largely applying the 1977 
Patent Act. 

The non-bureaucratic stance on the exploitation by people associated with inventions, 
software development and other revenue-producing ideas adopted by Cambridge 
University has been considered to be the major factor in the development of the 
‘Cambridge Phenomenon’ (Segal, Quince, & Wicksteed, 1985), and has also been of con- 
siderable advantage to the University. Encouragement to academic staff to pursue their 
own ideas and to develop the results of their research has been one factor in the success of 
the Cambridge Science Park run by Trinity College, and more recently the Innovation 
Centre run by St John's College. 
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1998-2002: Structuring technology transfer activities Since 1998-1999, the 
University of Cambridge has entered a transitional period, endeavouring to develop a 
framework for technology transfer and adopting a more proactive approach. The 
University has become directly involved in the commercialisation of research and the pro- 
motion of entrepreneurship. The transition illustrates a growing interdependence between 
the University, industry, the local business community and the government, as well as an 
attempt by the University to manage better the commercial activities of its employees 
(Druilhe, 2003). A structure for technology transfer activities emerged at this time, along- 
side a new IPR policy. According to this new policy, “IPR generated by externally funded 
research, except where the University has agreed otherwise, will be owned by the 
University?” When revenues are generated by the exploitation of such intellectual property 
(IP), any net benefit received by the University is shared between the inventor, the 
Department and the University. 

From 1999 onwards, the University has progressively defined an organisational 
framework to allow it to become more directly involved in the commercialisation of 
research and the promotion of entrepreneurship. The key organisations that emerged 
included: 


* Research Services Division (RSD) — Formed in 2000 to create a single organisation 
dealing with technology transfer and the University’s external research funding 
from industry, research councils, the European Union and charitable trusts and 
foundations. 

* Technology Transfer Office — The group within RSD that manages the commercial 
development of University IP, and that arising from projects undertaken within the 
Cambridge-MIT Institute and the Cambridge Enterprise at Addenbrooke’s (the 
University’s teaching hospital) initiative. 

* University Challenge Fund — Provides funding from UK£10,000 to UK£250,000 for 
University of Cambridge spin-outs (funded by the University Challenge Fund 
Initiative). 

e Cambridge Entrepreneurship Centre — Funded by the Science Enterprise Challenge in 
1999, the Centre was established to provide training and support for entrepreneurs. 

e Corporate Liaison Office — Funded by Department of Trade and Industry HEROBaC 
funding, has the aim of supporting mutually beneficial partnerships between the 
University and external organisations. 


2002-2003: The emergence of a single organisation, Cambridge Enterprise In 
2002, the process began of forming a single organisation called Cambridge Enterprise 
that aimed: “to improve the support available to the academic community to make their 
ideas and concepts more commercially successful for the benefit of themselves, the 
University and the U.K. economy”. This new organisation had the aim of providing a 
more focused approach to support commercialisation by integrating the main functions 
and presenting a single front to key stakeholders. Cambridge Enterprise brings together 
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the Technology Transfer Office, the University Challenge Fund, Cambridge University 
Technical Services Ltd (‘CUTS’, the company that holds the University’s shareholdings, 
through which members of the University may choose to carry out external commercial 
activities) and the business creation activities of the former Cambridge Entrepreneurship 
Centre. Cambridge Enterprise has approximately 22 full time equivalent (FTE) staff 
devoted to commercialisation activities. 

Cambridge Enterprise is an organisation whose activities span the University of 
Cambridge, and represent a new stage in the evolution of activities to support the licens- 
ing of technology and the formation of new ventures based upon University of 
Cambridge related people and ideas. This organisation continues to evolve in response 
to changing conditions. Recent discussions have led to changes in the University’s IPR 
policy. This, in turn, will have an impact upon the structure and operations of Cambridge 
Enterprise. 

We now turn our attention to a brief description of an organisation within the University 
that provides a different perspective in relation to the emergence of the University’s third 
mission — the Institute for Manufacturing. 


Institute for Manufacturing 


The Institute for Manufacturing is part of the Engineering Department at the University of 
Cambridge. Although formally ‘Division E, the Manufacturing and Management Division 
of the Engineering Department”, the Institute was established in 1997 to provide a more 
accessible outward face to industry. It contains within its organisation a company wholly 
owned by the University, Cambridge Manufacturing Industry Links Ltd. The activities of 
the Institute are primarily related to education, research and practice. These will be 
described in more detail to illustrate how the current role and scope of the Institute has 
evolved. Ì 


Education The Institute has three main education programmes: The Advanced Course in 
Design Manufacture and Management (ACDMM), the Manufacturing Engineering Tripos 
(MET) and the Manufacturing Leaders’ Programme (MLP). A common feature of all three 
courses is an intense involvement with manufacturing industry, including practical project 
work sited within factories and the use of visiting speakers from leading companies. 


* ACDMM was the pioneering course to adopt this approach starting in 1965. It still con- 
tinues as a one-year postgraduate course for students from around the world. During the 
course the graduates make a transition from their first degree into young professionals 
capable of tackling a variety of responsible roles in industry. 

e The Manufacturing Engineering Tripos (MET) was launched in 1979 based on the same 
model of practical involvement with industry, but as a degree option for Engineering stu- 
dents at Cambridge. Now well established as a popular choice for third- and fourth-year 
students, it has extensive links with industry through the network of alumni and collab- 
orative activities. 

* The Manufacturing Leaders Programme (MLP) is the most recent course, which started 
8 years ago, and aimed at high achievers in manufacturing companies. Sponsoring 
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companies send selected managers to attend three week taught modules in Cambridge, 
supported by projects and thesis work carried out while staying in their job. There are 
four modules over a 2-years period, at the end of which the successful candidates are 
awarded a Masters qualification. 


Research The research activities of the Institute have grown over the last 20 years to 
address the issues of concern to managers in the manufacturing industry. From initial inter- 
ests in manufacturing strategy and performance measurement, its range of research has 
broadened to include technology management, international manufacturing, economic and 
manufacturing policy, automation and control of manufacturing systems and specialised 
production processes. During this period the number of research staff has increased to the 
current level of around 200, including doctoral students. The majority of research projects 
are conducted in collaboration with supporting companies and typically result in the 
publication of practical guidelines for managers, in addition to the usual academic journal 
publications. Management researchers within the Institute have made a particular contri- 
bution to the development of the action research methodology, in which the researcher 
becomes closely involved in the real-life project work of the collaborating business. 
Doctoral research is also characterised by its relevance to industry, and many graduate stu- 
dents go on to take senior roles in the manufacturing industry or consulting businesses. 

Many of the teaching and research staff of the Institute have extensive industrial expe- 
rience. As a consequence, they are equally at home working with people at all levels of 
industry as with their colleagues in the academic community. 


Practice The capability to deliver practical help to industry has grown over recent years 
with the accumulation of research results. The Institute now has an extensive outreach pro- 
gramme of events, including short courses, seminars and symposia. These range from low- 
cost educational evening courses for local manufacturing industry, to extended consulting 
projects with internationally based companies. Such projects are usually built around par- 
ticular research findings and methodologies developed by the Institute. 

In addition to executive education and consulting, the Institute offers a programme to 
support manufacturing improvement programmes in local companies. The Industry Links 
Unit (ILU) of the Institute manages this programme along with the other outreach activi- 
ties. The ILU is a team of around 20 people involved solely with providing support services 
to the manufacturing industry, including the sale of books, software and other materials 
resulting from research. The ILU has been operational for the last 6 years and was origi- 
nally funded by pump-priming money from The Gatsby Charitable Foundation. Over time 
the ILU is planned to become self-sufficient and any surpluses are covenanted back to the 
University to fund further research. This ‘virtuous circle’ has already been achieved by a 
number of the research centres in the Institute; the Centre for Technology Management in 
particular generates a surplus sufficient to fund two full-time research associates. 

The nature of the research conducted by the Institute for Manufacturing generally does 
not result in the generation of much in the way of protectable intellectual property. However, 
the high degree of contact and exchange between people that arises from the teaching, 
research and industrial support activities results in great benefits for all areas of work. 
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Individuals at collaborating companies who have hosted student projects or presented 
to one of the teaching programmes are invited to other Institute events, and may get 
involved in research projects and learn more of the range of Institute capabilities. A com- 
munity of interest thus grows up around many of the research themes, leading to ever- 
expanding opportunities for collaboration and knowledge exchange. This network of 
activities is the means by which the transfer of technology occurs. There is rarely a need 
to set up legal agreements concerning intellectual property, although non-disclosure and 
confidentiality agreements are routine. 


Discussion 


Much of the discussion of third mission activities within U.K. universities has tended to 
focus on issues relating to the ‘traditional’ and high-profile technology transfer activities of 
technology licensing and the spin-out of new business ventures. U.K. government policy 
and related funding activities have been influenced by the experience of the U.S.A., exem- 
plified by universities such as Stanford and MIT (with the publication of data relating to the 
latter being often commented upon. See for example Bank Boston (1997) and Gill et al. 
(2000). A simple view on why such core technology transfer activities should be supported 
is that they have the potential tc deliver: 


1. direct economic benefit to the individual universities and hence help address funding 
shortfalls. 

2. economic benefit to the national economy as a whole through the value-adding activi- 
ties of successful spin-out businesses, and the increased competitiveness of established 
businesses that license leading edge technologies from universities. 

3. a social benefit by ensuring that the fruits of publicly funded research are delivered 
back to society. 


In relation to the first of these above-mentioned points, analysis of evidence from the 
U.S.A. shows that even those universities held up as exemplars of traditional technology 
transfer still generate only a very small percentage of their total income directly from 
licensing or spin-out activities (HEFCE, 2003). However, such activities may also have 
many indirect benefits that do not appear as direct financial returns (Druilhe, 2003). For 
example, initial results from on-going research at Cambridge, looking at the value of 
spin-outs from U.K. universities (Minshall & Wicksteed, 2005), show thai there are 
many indirect ways in which spin-out ventures can deliver value back to universities. 
Such indirect benefits may include funding of research at the host university by spin-out 
ventures, and an ability to attract high-quality staff keen to work in an ‘entrepreneurial’ 
environment. 

For the second of the potential benefits outlined above, the Lambert Review of 
Business-University Collaboration in the U.K. (Lambert, 2003) highlighted the issue that . 
businesses need to ensure that they are able to work successfully with universities — to 
have ‘absorptive capacity”, and that is not just about getting universities to be more ‘indus- 
try friendly’. On the academic side, a university that attempts to achieve direct economic 
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benefit from the licensing of its intellectual property in the short term (perhaps driven 
partly by a desire to register positively against a particular third mission metric) may 
hinder the overall process of knowledge transfer. If it seeks to strike the ‘best’ deal for itself 
at every opportunity it may damage relationships with industrial partners that had a longer- 
term relationship in mind (British Consulate General, 2003). Research on knowledge 
transfer in Germany shows that simply encouraging universities to increase the number of 
spin-out ventures can lead to ideas being prematurely packaged into new ventures that 
have little chance of attracting funding and hence growing to make a positive contribution 
to the economy (Gill et al., 2003). 

For the third of the potential benefits outlined above, taking an alternative view on how 
knowledge is transferred between universities and industry is perhaps useful. Knowledge 
transfer can be viewed not as one of the three discrete ‘missions’ for universities but as 
broadly falling into one of the following five types: 


1. Graduates moving into employment — ‘Regenerating the gene pool of industry”. 

2. Research — Ensuring public availability of leading edge research outputs, appropriately 
‘packaged’. 

. ‘Intermediate activities’ — Consultancy, executive education, student projects, embed- 
ded labs, etc. 

4. Licensing — The sale of ‘packaged knowledge”. 

S. Spin-outs — Formation of new commercial entities. 


(0°, 


Taking this view, it makes sense for a university to balance activities in all these areas 
to address the need targeted by public funding for discrete third mission activities, but in 
a manner that integrates the teaching and research missions with that of direct commercial 
application. 

The examples from the University of Cambridge highlighted in this chapter illustrate 
two mechanisms that have been developed to help realise the three above-mentioned 
potential benefits. Cambridge Enterprise represents the latest in a series of organisational 
structures established with the aim of providing a University-wide resource to support the 
commercialisation of research outputs. Giving Cambridge Enterprise a clear aim (i.e., “to 
improve the support available to the academic community to make their ideas and concepts 
more commercially successful for the benefit of themselves, the University and the U.K. 
economy”) has focused efforts around a balanced business model with its primary aim not 
being to generate revenue for the University but to ensure that the commercial imperative 
is harnessed to allow new ideas to reach the market in the most efficient manner. It can, 
therefore, be viewed as an example of the implementation of a strategy specifically 
focused upon the implementation of a third mission for the University. 

The Institute for Manufacturing represents a different model. From its start-up 
onwards, its activities have merged the three areas of teaching, research and application. 
By working in one particular, practically focused, discipline area it has sought to ensure 
that all its activities are informed by the needs of its key stakeholders, of which one of the 
most significant is U.K. industry. Consequently, it can be viewed as an example of a uni- 
versity organisation that integrates all of the three ‘missions’ around a wide range of 
activities. 
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Conclusions 


The objective of this chapter was to provide two examples from the University of 
Cambridge to illustrate differing perspectives on the third mission activities. Firstly, 
Cambridge Enterprise illustrates a central University function with an integrated set of 
activities, linked to a clearly articulated goal, based mainly around the ‘hard’ technology 
transfer functions of licensing and spinning out of new ventures. Secondly, the example of 
the Institute for Manufacturing highlights a specific model where third mission activities 
are merged with those of teaching and research. This organisation has been able to build 
this integrated set of activities around a particular discipline area that is by its nature very 
practically focused. We have attempted to set these examples against the broader context 
of the emergence of third mission activities in the U.K. to help inform the wider debate on 
the role of universities within an economy. 

As interest continues to grow in assessing the success with which universities are devel- 
oping their third missions, it becomes clear that there is a risk that attention focused largely 
on the measurable activities of licensing and spin-outs may miss the broader development 
of changes within the first two missions of a university. The activities outlined in this chap- 
ter are now forming the basis of new research to look at the broader issues of how the ben- 
efits desired by Government and universities, through promoting explicit third mission 
activities, may be, in part, realised through an evolution of the first two missions of teach- 
ing and research. 
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Chapter 3 


University Spin-Offs at Different Ages: In 
Search of Obstacles to Better Match Support 


Danny P. Soetanto and Marina van Geenhuizen 


Bridging the Gap between Knowledge Production and Use 


The role of small high-technology firms in economic growth and innovation has received 
a great deal of attention in the past two decades. Small high-technology firms are consid- 
ered to contribute significantly to the creation of new jobs and to the innovation of regional 
economies through knowledge transfer and linkages with larger firms (e.g. van 
Geenhuizen et al., 2004: OECD, 2001). However, this role is still debated among 
researchers and policymakers, mainly due to the heterogeneous nature of the firms. Some 
firms have remained oriented locally, use short time horizons when planning, and have a 
limited propensity to grow, while others are highly specialized regarding innovation and, 
accordingly, aim at international markets and strong growth (e.g. Storey & Tether, 1998; 
Heirman & Clarysse, 2004). 

Small high-technology firms are often spin-offs from universities and research centers. 
Fostering spin-off firms is a part of most universities’ or research centers’ policy to com- 
mercialize research results, and is today also in the core of the national economic policy 
in The Netherlands (Ministry of Economic Affairs, 2003). One of the major reasons for 
this policy attention is a high level of publicly financed knowledge production at universi- 
ties and research institutes and the small economic use of this knowledge by the private 
sector. There are several (partly overlapping reasons) for this small economic use, such as 
an unfriendly entrepreneurial climate, a poor risk-taking culture, and various market 
imperfections. More specifically, because most founders of high-technology firms origi- 
nate from universities and research centers (especially those with technology specialisms), 
they often lack the entrepreneurial knowledge (skills) and routines necessary for new firm 
formation (van Geenhuizen & Soetanto, 2004; Vohora et al., 2003). Such deficiencies pre- 
vent small high-technology firms from growing. Other obstacles are related to the differ- 
ent resources needed in the development of high-technology firms, including investment 
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capital, research facilities, and access to networks in the market (Merrifield, 1987; Feeser 
& Willard, 1989). 

Academic incubation policies that emerged in the early 1980s have regained attention 
in the past few years. Universities have good reasons to develop nurturing policies for 
their spin-offs, including strengthening the relationships with the business community, 
improving the image of the university, and fulfillment of the obligations to society. The 
term incubator is used in this chapter to indicate the supportive environment created to 
ensure the survival and growth of new technology-based firms. Incubation policies of 
universities include a whole range of actions and supportive measures, for example, 
selection of candidate firms or business ideas through a (proactive) screening of the fac- 
ulties, supply of relatively simple seedbed conditions through incubator accommoda- 
tion, like cheap and flexible space, shared services (secretarial, cleaning, etc.), and 
standard business development courses. More advanced supportive conditions may also 
be provided, such as customized courses and mentoring, access to research facilities and 
university knowledge, and supply of or mediation for financial capital through 
“friendly” types of loan, equity shares (by the university) in the spin-offs, and internal 
venture capital funds. 

To be able to provide the right mix of support, universities and incubation organizations 
preferably try to understand the obstacles different types of spin-offs are facing, particu- 
larly regarding changes in the nature of obstacles over time. In this context, it needs to be 
realized that university spin-offs (as with small high-technology firms in general) are het- 
erogeneous to a certain extent. They may be involved in manufacturing or services, may 
be driven by the different ambitions of the entrepreneurs, and may be innovative to differ- 
ent degrees. In the latter respect, it is worthwhile to distinguish between “first movers” and 
‘‘followers”. Although the literature is not conclusive about the implications for develop- 
ment between the two (e.g. Christensen, 2000), the general idea is that ‘first movers” suf- 
fer from technology uncertainty while later in the early years face a market without 
competitors. In contrast, ‘“followers” face less technical problems, but they have to deal 
with more competitors. 

Despite the strong policy attention toward supporting the incubation processes in 
universities, there is a shortage of systematic empirical research on the obstacles to sur- 
vival and growth that serves to influence the type and mix of support measures. In par- 
ticular, research dealing with the changing nature of obstacles that different types of 
spin-offs are facing over time, is missing. Notable exceptions to this rule are Druilhe 
and Garnsey (2004), Reid and Garnsey (1998), Roberts (1991), and Vohora et al. 
(2003). Our study is an attempt to fill the knowledge gap concerning a better match 
between firms’ needs and support measures by introducing the time-dimension in a sys- 
tematic way. 

However, first, we introduce the incubation process from a theoretical point of view, 
seen as a dynamic process of gathering different resources by spin-offs. Next, we present 
the empirical analysis of our case study (i.e. spin-offs from Delft University of 
Technology), using data on spin-off needs and obstacles over time. The analysis has a par- 
ticular focus on contrasting differences between highly innovative and less innovative 
spin-offs. The chapter concludes with some policy implications. 
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Growth as Resource Gathering 


Our approach to the growth and survival of incubated firms is inspired by the model of 
Reid and Garnsey (1998), centered on resource-based theory, and first developed by 
Penrose (1959). Accordingly, firms may be conceptualized as heterogeneous bundles of 
assets or resources tied to the firms’ management. Firms acquire or search for resources 
as an input and convert these into products or services for which revenue can be obtained 
(e.g. Barney, 1991: Barney et al., 2001). The resource-based view deals with circum- 
stances under which resources will lead to high returns over longer periods of time, and 
conversely with circumstances that hamper growth. Growth is blocked, for example, if 
the firm cannot foresee the need for new resources, and if it cannot get access to the 
required resources in time. According to this theoretical thinking, spin-off firms perceive 
new business opportunities (or ways to create value) and attempt to match resources 
accordingly. To be able to progress through different phases of development, newly 
established firms need to organize access to specific resources such as new knowledge, 
laboratories and equipment, investment capital, qualified employees, etc. At the same 
time they need to acquire particular capabilities through learning. There may, however, 
be a considerable difference between spin-offs in resources already available at forma- 
tion, such as prior networks (established during study), prior knowledge, and experience. 
Likewise, there may be considerable difference between the resources needed according 
to the type of business undertaken, such as in service activities and in research activities 
in cutting edge technologies. 

The range of growth opportunities for university spin-offs critically depends on their 
environment and on the nature of their interaction with key players in this environment that 
provide access to important resources, such as the mother organization, customers, sup- 
pliers, and investors (e.g. Van Geenhuizen & Nijkamp, 1996). According to Reid and 
Garnsey, the nature of the environment combined with the capability to organize useful 
relationships with key players determine the growth of spin-offs. This growth can follow 
different paths according to different models (Figure 1), i.e. steady growth (or early fail- 
ure), followed by different outcomes, such as growth reinforcement, stability (eventually 
oscillation), and growth reversal. In addition, different types of resource gathering may be 
associated with the different stages over time, such as given access to resources, or mobi- 
lization and generation of resources by the spin-offs themselves. Particularly in high-tech- 
nology areas, entrepreneurs or managers need to be able to assess their resource 
requirements as accurately as possible since they may gain a disproportionate benefit if 
they meet the critical requirements at the right time. In contrast, a lack of this capability 
can cause growth to cease, either by entering a relatively steady phase, or by failure. The 
growth path is not necessarily linear; it may be full of iterations (see, also, Vohora et al., 
2003). Failure in the resource generation phase may imply a returning to the mobilization 
of new resources. Even in the growth reinforcement phase firms may adopt a strategy to 
compete with a new product or service, meaning that the process of gathering resources is 
(partly) repeated. The repetitive nature of resources gathering forces spin-offs to continu- 
ously evaluate their position and be aware of the external availability of resources neces- 
sary for growth. 
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Figure 1: Growth paths of new high-technology firms (Reid & Garnsey, 1998). 


According to the above view, incubator organizations at universities play the role of 
resource gatherer as an intermediary agent of spin-off firms, while keeping an eye on the 
effectiveness and efficiency of utilization of the resources. Incubator organizations per- 
form a bridging function by sourcing and “macro-managing” the innovation process for 
emerging, weak-but-promising nascent firms infusing them with resources at different 
points in time during the incubation process (Hackett & Dilts, 2004) (See Figure 2). In per- 
forming this function, incubator organizations increasingly cooperate with other actors in 
providing training and personal coaching by inserting spin-offs into useful networks, 
meaning that incubators increasingly connect spin-offs with actors supplying critical 
resources instead of owning the resources themselves. 

The Triple Helix concept described by Etzkowitz (2002) points out at least three impor- 
tant actors in fostering university spin-offs; namely the government, universities, and 
industry. In this view, incubator organizations participate in a network to bring together 
these three actors in order to support spin-offs’ establishment and their survival. Such “net- 
worked” incubators make increasing use of information and communication technologies 
(eventually in the way virtual incubators do), thereby reducing the costs of searching, for 
investment capital, potential partners for collaboration, and potential markets. 


Research Design and Characteristics of the Sample 


To explore the obstacles faced by academic spin-offs we made use of a study of spin-offs 
from Delft University of Technology in the Netherlands, comprising a detailed survey con- ‘ 
ducted in 2002-2003. The sample included the following selected spin-off firms that had 
been, firstly established in the years from 1994 and survived in Delft in 2002, and secondly 
received some kind of support from the university either within or beyond (prior to) the 
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Techno-starters program. The original sample size was 64 spin-off firms. All of them 
received a written questionnaire and on the basis of a response rate of 67.2% this has led 
to an actual sample size of 43 firms. Most probably, the non-response resulted from unfa- 
vorable business development experiences. The survey highlighted the following aspects 
including the reason for the firm’s establishment, growth pattern, innovative activities, 
ways of financing, and problematic needs and the years over which these were experi- 
enced. In addition to the written inquiry, we carried out four in-depth case study interviews 
to obtain a rich understanding of particular problematic needs. 

Delft University of Technology has been involved in the development of new technol- 
ogy-based firms by launching the Techno-starter program in 1998, although a similar kind 
of support was also provided a few years prior to 1998. The Techno-starter program is 
intended to support firms founded by graduates, students, and academic staff. The program 
does not provide room in a special incubator building of the university or in a Science Park 
(both are currently under construction). Rather, the spin-offs are in faculty buildings, some 
old laboratories of the university (temporary), and in various business buildings designed 
to host start-ups in the town of Delft. The Techno-starter program provides support in 
terms of initial investment, entrepreneurial courses, office space and laboratories in the 
faculty, and organizing a mentoring program. With regard to the number of spin-offs estab- 
lished, the program can be seen as a moderate success when compared to other technical 
universities in the Netherlands and the agricultural (life sciences) University of 
Wageningen (Table 1). The University of Twente is most productive of all universities in 
the Netherlands. Spin-off productivity, however, needs to be seen in a regional-economic 
policy context. In particular, the University of Twente was established in the 1960s just as 
a part of a policy to support the restructuring of the Netherlands regional economy. To this 
end the University of Twente developed an incubation policy in the late 1970s (Karnebeek, 
2001). In contrast the region of Delft, located in the economic core area of the Randstad, 
was not eligible for regional development funds (either national or European Union). 

In terms of sample characteristics, the following can be observed. With regard to age, 
the young firms (<3 years) are the largest category (39.5%) whereas the older age groups 


Table 1: Spin-off productivity of technical universities in The Netherlands (1999-2001)? 


University Average number of spin- Index (number of spin-offs 
offs per year per 1000 fte) 

Delft University of 

Technology (4875 fte) 10 205 

Eindhoven University of 

Technology (2510 fte) 7 2.79 

University of Twente 

(2550 fte) 20 7.86 

University of Wageningen 

(7000 fte) 10 0.43 


“Partly based on estimation. 
Source: Adapted from Ministry of Economic Affairs (2003). 
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(i.e. 3-S years and 6 years and older) are slightly smaller (i.e. 32.6% and 27.9% respec- 
tively). In addition, the spin-offs are relatively small; most of them employ less than 5 per- 
sons (53.5%) while almost one-third employs 5-15 persons (30.2%). Large firms tend to 
be somewhat underrepresented in our sample that only covers Delft. This reflects a trend 
that firms leave the municipality as soon as they achieve a relatively large size. Most prob- 
ably, this trend can be attributed to the combination of a small supply of cheap industrial 
parks in the municipal area and a larger supply in the suburban areas of the Delft region, 
and the preferences of rather successful owners/managers to live in these suburban areas. 
In terms of innovative level, a significant proportion of the spin-offs are highly innovative 
regarding their product (service) qualification as “new for the sector” or “new break- 
through” (55.8%). Our analysis of problematic needs (or obstacles) at different ages of 
spin-off is descriptive in the sense that different development paths are identified, with 
regard to the type of obstacles and with regard to the innovative level of the spin-offs. To 
this purpose we have introduced two indicators, i.e. the obstacle incidence rate (OIR) and 
the obstacle reduction rate (ORR). In a comparative analysis we use cross-sectional data, 
i.e. derived from different age categories of spin-offs. Before we proceed with an in-depth 
analysis of age patterns of obstacles to growth, we introduce a general picture of the obsta- 
cles in the next section. 


Obstacles to Growth 


Obstacles are defined as problematic resource needs faced by spin-offs in their current 
and/or past existence. There is a whole range of such obstacles (Table 2). Market-related 
obstacles are in first place, with management obstacles and financial obstacles, respec- 
tively, in second and third places. In more detail, a lack of cash flow, dealing with uncer- 
tainty in management, lack of sales skills, and management overload follow market-related 
obstacles in order of importance. 

It is not surprising that lack of marketing knowledge is one of the main obstacles since 
spin-off firms evolve from an initial idea in a non-commercial environment to become 
established as a competitive profit generating firm, a stage at which new and completely 
different resources (knowledge) and routines are required (Oakey, 2003; Vohora et al., 
2003). Despite efforts by incubation organizations to prevent market-related obstacles, 
for instance through courses in marketing knowledge and sales skills, these obstacles are 
relatively dominant. Maybe it is because marketing knowledge is not something that can 
be achieved through courses. The results of our in-depth interviews indicate that, first, 
the markets involved are often niche markets and standard courses are not sufficiently 
specific to provide the useful knowledge and second, sales skills including skills on 
how to communicate, negotiate and convince actors in market niches, cannot be easily 
provided in a standard marketing course. An important additional point needs to be men- 
tioned here of credibility in the market. Some spin-offs are subject to a vicious circle in 
the sense that they fail to acquire a large customer, just because they had no large cus- 
tomer in the past. 

To explore the potential influence of these problematic needs on the pace of growth, we 
estimated a regression model (see, for more details, Van Geenhuizen & Soetanto, 2004). 
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Table 2: Problematic needs among spin-offs. 


Categories Specification Abs. % Rank 
Market-related Marketing knowledge 20 14.5 1 
Sales skills 17 pia) 4 
Market demand 10 do 6 
Management Dealing with uncertainty 19 13.8 2/3 
Management (overload) 14 10.1 S 
Finance Cash flow 19 13.8 2/3 
Investment capital 9 6.5 7/8 
R&D investment 
(development) + | 10 
Physical Accommodation 8 nf, 9 
Infrastructure 5 3.6 1l 
Distance (to suppliers, 
markets, etc.) 1 0.7 12 
Government Regulation, bureaucracy 9 6.5 7/8 
Totals 138 100 


Source: Adapted from Van Geenhuizen and Soetanto (2004). 


As a result of the preparatory analysis to avoid multi-collinearity, we only included the 
problems of lack of marketing knowledge, management overload, and dealing with uncer- 
tainty. We used employment growth as an indicator of success. Besides these, other influ- 
encing factors were derived from theory and existing empirical research, such as the 
motivation for starting the firm, family ranking, number of founders, type of support, and 
age of firm (Table 3). 

The final model contains six variables that contribute significantly (level of 0.05) to an 
explanation of differential growth. Of the most impoftant obstacles, lack of marketing 
knowledge and dealing with uncertainty tend to emerge as serious obstacles to growth. 

Note that the sign of the coefficient for dealing with uncertainty is positive. This indi- 
cates that firms dealing with uncertainty in a conscious manner, for example by using 
strategic planning or flexible strategies or any other method to deal with uncertainty and 
risk, tend to have better growth opportunities. Most probably training can help to develop 
such strategies, and this goes deeper than standard courses on writing a business plan. 
Finally, the sign for the coefficient of TU Delft support is positive whereas the sign of the 
coefficient of external support is negative. This indicates that the Techno-starters program 
and other university measures tend to support growth better than other programs. What 
may explain the negative coefficient for external support is that this support is provided rel- 
atively late and consequently to spin-offs that already find themselves in critical situations. . 

Predictably, age has a positive and significant influence on growth. This suggests that 
obstacles (and their prevention) are better dealt with as spin-offs grow older. In the next 
section we look in more detail at the obstacles that spin-offs encounter at different ages in 
their life. 
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Table 3: Estimation results. 


Coefficients Sig. 
(Constant) —1.180 0.197 
Spin-offs’ characteristics 
External opportunity motivation —0.884 0.293 
Family ranking rate —2.05E-02 0.925 
Number of founders 0.680 0.026* 
Age of the company 0.169 0.025* 
Supporting programs 
Internal support from TU Delft 0.433 0.014* 
External support —0.346 0.038* 
Obstacles faced by spin-offs 
Lack of marketing knowledge —1.016 0-025Ì 
Managerial overload 0.289 0.534 
Dealing with uncertainty 1599 0.007* 
R° 0.710 
Adjusted R° 0.591 


*Significant at the 0.05 level. 
Source: Adapted from Van Geenhuizen and Soetanto (2004). 


Age Patterns of Obstacles 


In this section, we focus on the occurrence of obstacles at different life ages by using a 
cross-sectional analysis of spin-off firms’ age-categories. In describing the occurrence of 
obstacles at different ages we make use of the OIR, derived by dividing the total number 
of obstacle per age-category (class or year) by the number of spin-offs in that category: 


Obstacle incidence rate (OIR) = —® 


i=0 


where O, = number of obstacles per age-category; X, = number of spin-offs in that age- 
category. 

Among the youngest spin-offs (i.e. <3-years old) different obstacles tend to arise 
simultaneously, such as problems with cash flow, market demand, and management over- 
load, and to some extent, accommodation and infrastructure problems (Table 4). In the sec- 
ond age-category (3-5 years), some of these obstacles still exist for many spin-offs. 
However, in terms of the average number of obstacles per firm, there is a decrease by 
26.1% between the first and the second age-category. Further, particular obstacles are 
solved or almost solved in the third age-category, i.e. infrastructure (accommodation) and 
financial problems, while others tend to persist. The reduction of obstacles between the 
second and third age-category amounts to 45.3%. 
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Table 4: Current obstacles in age categories (cross-section). 


Obstacles <3 years 3-5 years >6 years 
(1) (t+1) (t+2) 
Market-related 15 12 7 
Financial 17 9 3 
Management-related 13 1l 5 
Physical infrastructure 8 l (0) 
Remaining (e.g. regulation) 3 1 I 
Total obstacles 56 34 16 
Total firms 17 14 12 
Obstacle incidence rate (O/R) 3.29 2:43 1333 
t-test (#) and (f1+1) 0.245 
t-test (1+1) and (1+-2) 0225 
t-test (1) and (1+-2) 0.0258 


*Significant at the 0.05 level. 


Overall, the OIR of the three age-categories (3.29, 2.43, and 1.33, respectively) and the 
outcomes of the r-tests suggest a significant decrease of obstacles between the first and the 
third age-category (by 59.6%), but not between the first and second age-category, indicat- 


ing a slow but increasing obstacle reduction (or prevention) and resistance of 


particular 


obstacles. It needs to be mentioned that not only different age is reflected in the cross- 
sectional data on obstacles, but the macro-economic situation (that became less favorable 


in 2001/2002 for all age categories) is also reflected in this result. 


To discover trends in solving (or preventing) obstacles over different ages and over 
time, we developed the ORR derived by dividing the difference of O/R in two age cate- 


gories by the initial O/R. 


OIR,.,- IR 


. ted i 
Obstacle reduction rate (ORR) = OIR X100% 


Where 

OIR, = obstacle incidence rate in the f age-category 
OIR,,,, == obstacle incidence rate in the t+n age-category 
t= age category or year 

n= 0,1,2,.... 


The obstacle reduction rates (ORR) over the three age-categories amount to: 


* 34.1% for market-related obstacles (O/R, is 0.88 and O/R,,, is 0.58) 
* 75.0% for financial obstacles (O7R, is 1.00 and O/R,,, is 0.25) 
* 44.7% for management-related obstacles (0/R, is 0.76 and O7R,,, is 0.42). 
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The above-mentioned reduction rates show that market-related obstacles tend to reduce 
with age to a smaller extent than do other obstacles. Figure 3 shows this trend graphically. 
In addition, financial obstacles tend to disappear rapidly. This contradicts some other 
research results that indicate that financial problems increase with age, or peak at points 
where the product (or service) has proven to be viable and scale-up production facilities are 
needed. It seems that the Delft spin-offs solve these problems particularly by self-financing. 
Previous research has indicated that a majority of the Delft spin-off entrepreneurs (72.1%), 
while working in the firm, also have part-time jobs elsewhere to assist self-financing (Van 
Geenhuizen & Soetanto, 2004). Moreover, there is an additional potential explanation for 
the decrease of financial obstacles between age-categories. It is plausible that older compa- 
nies suffering from serious financial problems were not covered by the survey (due to non- 
response). 


How Different are Highly Innovative Spin-offs? 


Highly innovative spin-offs are defined in this study as producing a product (service) that is 
“a new breakthrough” or “new to the sector.” Accordingly, these spin-offs are often market 
leaders and face few competitors although most probably have technological problems. It is 
plausible that these spin-offs, due to stronger risk-taking, are more vulnerable to problems 
at formation than other spin-offs. Table 5 shows the OIR for all obstacles experienced by 
highly innovative spin-offs in the three age-categories. The rates, compared with other spin- 
offs, suggest that highly innovative spin-offs face a higher incidence rate in the first years 
(i.e. 3.92 versus 3.29), while the incidence rate in the third age-category is somewhat lower 
(i.e. 1.20 versus 1.33). Thus, in the first years, highly innovative spin-offs apparently face a 
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Figure 3: Major obstacles per age category. 
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Table 5: Incidence (OIR) of all obstacles among highly innovative spin-offs. 


Age category Highly innovative spin-offs” All spin-offs” 
<3 y€eaIs 3,97 3.29 

3-5 years 2.43 (38.0%) 2.43 (26.1%) 
>6 years 1.20 (50.6%) 1.33 (45.3%) 


“Obstacle reduction rates (ORR) concerning the previous age category in brackets. 


Table 6: Incidence (OIR) of main obstacles among highly innovative spin-offs (a) 


Age category Highly innovative spin-offs” AII spin-offs” 
<3 years FIS 2.65 

3-5 years 2.43 (27.0%) 2.29 (13.6%) 
>6 years 1.00 (58.8%) 1.25 (45.4%) 


“Obstacle reduction rates (ORR) concerning the previous age category are in brackets. 


relatively larger number of obstacles but they develop a relatively strong capability to over- 
come them (or prevent) in later years. The ORR is clearly higher for highly innovative spin- 
offs, when compared with all spin-offs. Ì 

This pattern is also true for the incidence of the main obstacles (i.e. market-related 
obstacles, financial problems, and managerial problems) (Table 6). Highly innovative spin- 
off firms face more obstacles in marketing, management, and finance in their first years 
but less obstacles at later ages (=6 years) compared with all spin-offs. A gain, this indicates 
a relatively strong capability to reduce (or prevent) obstacles compared with other spin- 
offs. This capacity of highly innovative companies is relatively strong between the third 
and second age-category, particularly for the main obstacles (i.e. 58.8%). 

We may understand this different development of highly innovative spin-offs as follows. 
Highly innovative spin-offs enjoy the advantage of being the first movers into a new mar- 
ket and consequently face no competitors or only a few of them. The reason for their high 
problem incidence (as compared with other spin-offs) shortly after their start may be attrib- 
uted to the problems associated with financing and R&D investment (research equipment). 
However, a strong market position tends to smoothen the growth paths in the subsequent 
years. The relatively high reduction rate in the years that follow may also be explained by 
taking an evolutionary perspective. Most probably, positive selectivity plays a role in that 
highly innovative activities are undertaken by those entrepreneurs that feel themselves suf- 
ficiently able to increase their capability to prevent and solve such problems. 


Summary and Conclusion 


There is an increasing recognition that the development of small high-technology firms, 
and in particular academic spin-offs, may follow different paths, inter alia dependent 
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upon different starting positions and resource needs connected with differently perceived 
opportunities. This chapter fits into a new stream of research that focuses on time- and 
age-patterns of development and on heterogeneity between spin-off firms. We have 
explored patterns of obstacles faced by spin-offs, using Delft University of Technology in 
the Netherlands as an example. Taking into account a small potential bias toward well- 
performing spin-offs and relatively small spin-offs, we believe that our sample is suffi- 
ciently representative of technical universities in North-West Europe that employ an 
incubation strategy. Overall, the rate of obstacle incidence experienced by Delft spin-offs 
decreases by 59.6% between the first age-category (<3 years) and the third age category 
(6 years and above). This supports the idea that incubation policies such as the one under- 
taken by Delft University of Technology are successful. However, a thorough assessment 
of the positive impacts of such policies would require a different research design to that 
used in this chapter (i.e. to include a comparison with a control group of similar firms 
without support). 

First, our results revealed the high importance of market-related obstacles, followed by 
management obstacles and financial obstacles. In more detail, lack of marketing knowl- 
edge was the most frequently occurring problem, followed by lack of cash flow, dealing 
with uncertainty in management, lack of sales skills, and management overload. The 
importance of two of these obstacles (i.e. lack of marketing knowledge, and dealing with 
uncertainty in management) in influencing growth was confirmed on the basis of outcomes 
of a regression model. We were also able to identify various trends of change in the pattern 
of obstacles according to age of the spin-offs. These trends can be summarized as follows: 


* overall, initially weak, but later increased ability to remove obstacles; 

* a high resistance of market-related obstacles and a remarkably low resistance of finan- 
cial obstacles to removal; 

* ahighlevelof obstacles experienced among highly innovative firms in the youngest age- 
category, but a relatively sharp decline in these obstacles at higher ages. 


We now briefly describe some research and policy implications of the above findings. 
First, there is a need to confirm the above cross-sectional findings in a longitudinal study, 
either retrospectively undertaken or based on following a panel over time. Secondly, given 
the current pattern of obstacles, market-related support should be intensified and preferably 
also customized to the different needs of spin-off firms. This latter result calls for personal 
coaching by experts who can identify the entrepreneurs’ flaws and strengths. In contrast 
with market-related obstacles, financial obstacles appeared to be largely overcome at an 
older age. This positive result may be somewhat influenced by a tendency among entrepre- 
neurs to solve financial problems by working part-time or re-investing profits from routine- 
activities. A practice of this type may cause the undermining of innovative activity, a reason 
why we advise the financial sector to experiment with the supply of “softer and less formal” 
kinds of venture capital and bank loans. Finally, the trend among highly innovative spin-offs 
to be relatively vulnerable to obstacles in the early years and to be relieved by a relatively 
sharp decline in obstacles in later years, is highly relevant in the context of an emerging new 
incubation policy that attempts to increase the number of this type of spin-off. To better 
serve this new policy aim, highly innovative spin-offs should receive stronger support 
immediately after they start up, particularly to increase their own capacity to generate 
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resources. A tighter selection policy in granting access to incubation support programs 
would, of course, support this policy from the outset. 

The above-mentioned research and selection policies seem highly topical and relevant 
to the technical universities in the Netherlands, since quite recently they have decided to 
reshape their incubation strategy, by moving their focus from quantity to quality, thereby 
increasing the innovative level of spin-offs (Three TUs, 2004). There is a strong argument 
in favor of such a policy since it contributes to a more effective bridging of the gap between 
knowledge production at the universities and commercial use of this knowledge, than a 
policy that puts an emphasis on number of spin-offs and self-employment. 
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Chapter 4 


A Script-Based Approach to Spin-Off: Some 
First Issues on Innovative Pathways of 
Knowledge Transfer and Academic 
Knowledge’s Reproducibility 


Davide Dell’ Anno, Peter van der Sijde and Manlio Del Giudice 


1. Introduction 


The last two decades have seen a remarkable increase in new forms of entrepreneurship 
associated with new innovations. Existing commercial organizations have engaged in cor- 
porate venturing or corporate entrepreneurship, whereby they seek to create an appropri- 
ate environment for the stimulation of new ideas and their commercial development 
(Venkataraman, MacMillan, & McGrath, 1992; Maggioni, 2000). Alternatively, they have 
divested high-tech activities in the form of management buy-outs often realizing that they 
do not have the capabilities to develop the innovations involved (Robbie, Wright, & 
Albrighton, 1999). Parallel to these developments, the commercialization of universities’ 
intellectual capital — particularly that manifested in new technology — together with 
innovative pathways of corporate entrepreneurship through spin-off firms has been a pre- 
dominant issue in academic circles. The rapid increase in the commercialization of the 
intellectual capital can be viewed as a paradigm shift of comparable magnitude to the 
industrial revolution, or in terms of organizational structure, the introduction of limited lia- 
bility (Kinsella & McBrierty, 1997). In the United States, the transfer of technology from 
the public to the private sector is being increasingly regarded as playing a significant role 
in new business start-ups, growth of existing businesses, and new job creation (Matkin, 
1990; Parker & Zilberman, 1993; Proctor, 1993). In Europe, the debate over the role of 
universities and firms as sources of new spin-off companies has intensified since the pub- 
lication of recent reports (van der Sijde & van Tilburg, 1998; van der Sijde & Ridder, 1999; 
van Benthem & van der Sijde, 1999). These reports, from the perspective of finance and 
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management, highlight the issues associated with, and significance of, new technology- 
based firms.! Moreover, the role of knowledge exchange and research cooperation between 
public research institutions and private enterprise sector has been receiving increasing 
attention in the analysis of innovation and technological change (van der Sijde & Ridder, 
1999; van Benthem & van der Sijde, 1999). Starting from these premises our work looks 
at the spin-off process from learning organization? (university, industry) as a suitable path- 
way to transfer firm specific knowledge: the tacit assets. With the help of an empirical 
analysis in progress, we here discuss some first issues on a script-based approach to knowl- 
edge transfer. 


2. The Role of the Learning Organization in Spreading Knowledge: 
A Literature Review 


Management literature has stressed widely that knowledge is a critical factor in the suc- 
cess of firms in a competitive environment (Hamel & Prahalad, 1991). Particularly, 
knowledge and expertise have been related to the ability of the organization to imple- 
ment and control production processes. Furthermore, it has been recognized that the per- 
formance of production processes also depends on the type of knowledge. 
Industrialization, for instance, requires more knowledge codification, which supports the 
repetitiveness and standardization of production processes as well as more efficient and 
effective control systems of the production activities, especially in terms of quality and 
costs. Analyzing organization learning makes it possible to interpret it as a knowledge- 
creation process (Nonaka, 1994) by which a company creates new organizational knowl- 
edge. Moreover, in the management literature organization learning is mainly 
considered, according to the psychological approach (Weick, 1995), as an organizational 
experimentation process based on the creative use of both direct and indirect experience 
of individuals. Then organization learning is strictly related to individual learning (Kim, 
1993); however, if new knowledge is developed by individuals in order to perform 
organization learning, the knowledge has to be dissenrminated and expanded within the 
organization (Huber, 1991). Thus, while individuals generate knowledge, the organiza- 
tion plays a critical role in spreading that knowledge in order to make it more accessi- 
ble and applicable. With the aim of understanding how an organization carries out its 
learning processes, Nonaka and Takeuchi (1995) propose the theory of the knowledge- 
creating company. According to this theory, the development of new organizational 
knowledge is carried out by continuous interaction between tacit or personal knowledge 


' Radosevich (1995) describes, but does not test, two models of entrepreneurship associated with the 
formation of new spin-off companies from public-funded sources: the inventor-entrepreneur model 
(hereafter referred to as the academic entrepreneur model), and the surrogate entrepreneur model. 

° Since there are so many different ontologies of organizational learning, the more one sets out to 
measure precisely its nature and extent, the more one is likely to fall into what Ryle (1949) calls a 
‘category mistake’ (Easterby-Smith, Snell, & Gheradi, 1998, p. 267). For example, when Iles sug- 


gests the use of competences to learn how to learn (1994), there would appear to be two potential 
problems. 
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and explicit or organizational knowledge.® Knowledge can be analyzed from different 
points of view, according to several scientific disciplines.' Many definitions of knowledge 
are available, depending on the various aspects of knowledge investigated. In particular, in 
the management literature, it is possible to stress two main approaches: the “techno-centric” 
and the “human resource” approach (Malhotra, 1998). The first approach is based on the 
interpretation of knowledge in accordance with information theory. It considers knowledge 
as information and the human actor merely as an information processor. The human 
resource approach considers knowledge strictly related to human behavior. A_ more effec- 
tive definition of knowledge, which would take into consideration both the approaches, can 
be based on cognitive science (Kim, 1993; Kolb, 1984; Polanyi, 1962, 1966): knowledge 
can be defined as an abstract entity consciously or unconsciously created by an individual 
through an interpretation of information sets that have been acquired through experience, 
thus providing its owner with a mental and/or physical skill within a given “art”. 


3. Exploiting Tacit Knowledge without Going Explicit: A Script- 
Based Approach to Knowledge Transfer and the “Spin-Off Model” 


3.1. Routines, Cognitive Maps, Scripts: A First Glance at the Possible Sources of 
Innovative Entrepreneurship 


Since knowledge creation begins with individuals, who develop expertise about the 
accomplishment of some tasks associated with a specific production process, at the 
start the knowledge is tacit, and the organization is unable to exploit it very efficiently. 
This distinction between tacit and explicit knowledge originates from the work of 
Polanyi (1962), where the attribute tacit was first adopted to indicate a knowledge 
rooted in the action of an individual.® Recently, tacit knowledge has been associated 


è In particular, Nonaka and Takeuchi (1995) stress four types of interaction between tacit and explicit 
knowledge underpinning organizational learning: from tacit to tacit knowledge (socialization), from 
explicit to explicit knowledge (combination), from tacit to explicit knowledge (articulation and/or 
externalization), and from explicit to tacit knowledge (internalization). The last two types of inter- 
actions are considered the most critical steps in knowledge creation, because they require a change 
in the nature of the knowledge. 

* In the management literature, knowledge nature is classified prevalently as bivalent (Teece et al., 
1994). Studies concerning the nature of knowledge have adopted a classification that distinguishes 
between tacit and explicit knowledge. 

° In their study of 23 spin-off companies from the University of Texas at Austin, Smilor, Gibson, and 
Dietrich (1990) defined a spin-off as a new company that is formed (1) by individuals, who were for- 
mer employees of a parent organization, and (2) around a core technology that originated at a parent 
organization and that was then transferred to the new company. This definition is similar to that con- 
ventionally used in most studies (Rogers, 1986a, b). 

© This classification has been considered to be a reference for all the authors that have subsequently 
dealt with the role of knowledge in firms’ activities. However, it must be stressed that this distinc- 
tion, very valuable from a conceptual point of view, is not very suitable for recognizing the nature of 
knowledge of real processes, and then supporting effective organizational learning. 
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with both individuals, according to a psychological-cognitive approach (Nonaka & 
Takeuchi, 1995), and organizational routines, according to a sociological-evolutionary 
approach (Nelson & Winter, 1982). Explicit knowledge, instead, has been associated 
with the set of management and technological procedures, which are defined and for- 
malized in the organization. In economics, the concept of tacit knowledge was intro- 
duced by the evolutionary theory of the firm by Nelson and Winter (1982). 
Subsequently, it has been considered by the “knowledge-creating company” concept 
(Nonaka, 1994). In the first approach, it is pointed out that firms evolve through the 
modification of a knowledge set (the organizational routines) shared by their members, 
and that this process takes place mainly at a tacit level. In the second approach, the 
modeling of the knowledge development process is based on a continuous transforma- 
tion, carried out by individuals, of tacit knowledge into explicit knowledge and vice 
versa, according to a spiral structure. Tacit knowledge is generally embodied in orga- 
nizational routines, cognitive maps’ and scripts* (Dell’ Anno & Del Giudice, 2002). The 
learning organization can be characterized as a conscious series of processes that con- 
tinuously acquire, manage and disseminate knowledge throughout the whole organiza- 
tion to achieve organizational transformation (Thubin, 1994; Goh, 1998; Senge, 1992).° 
Organizational routines, once established, take on a structure and entity of their own, 
and they will perpetuate the status quo (Skule, 1999; Brown & Duguid, 1998; Levitt & 


? Cognitive maps provide graphical descriptions of unique ways in which individuals view a par- 
ticular domain (Axelrod, 1976; Eden et al., 1990). The term “cognitive map” has been used to 
describe several forms of diagrammatic representation of an individual’s cognitions. Causal map is 
one such form. There is essentially network representation of beliefs of individuals. The networks 
have nodes representing concepts, and arcs representing directional relationships between these 
nodes. The intention of drawing a cognitive map is to describe an individual’s conscious perception 
of the environment. However, the aim is not to map an individual’s entire set of beliefs, or to pres- 
ent a model that simulates actual and complete cognition, but to focus on his role in the problem 
domain. Typically, in practice, the map is restricted to a particular domain. This is done by filtering 
from a set of observations details that relate to specific situations or detailed instances of an indi- 
vidual’s experience. Broadly speaking, cognitive mapping is a form of content analysis. 

* A script is a schema held in memory that describes events or behaviors (or sequences of events or 
behaviors) appropriate for a particular context (Abelson, 1976, 1981; Langer, 1978; Schank & 
Abelson, 1977). Typical examples include going to a restaurant, attending lectures, and visiting doc- 
tors. For present purpose, it is more useful to envision the script attached to performance appraisals, 
selection interviews, and conversations with the boss or the script underlying meetings and decision- 
making processes. A script is a knowledge structure that fits the predictable, conventional, or fre- 
quently encountered situations. 

° Garvin states: “A learning organization is an organization skilled at creating, acquiring and trans- 
ferring knowledge, and at modifying its behaviour to reflect new knowledge and insights’ (1993, p. 
80). What Garvin outlines is the concept of a process by which firms are able to generate knowledge 
within organizations that managers can tap into in order to better determine strategy and improve 
decision-making. However, learning organizations can only enable competitive advantage via learn- 
ing if ‘knowledge’ exists, can be identified as important to the organization, can be transferred and 
if the learning organization does all this better than other organizations. 
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March, 1988; McElroy, 1999). Once a structure is in place, it will take a major push from 
somewhere to change it.'° But the prevailing mindset will act as a filter that decides which 
ideas and areas of information will enter the organization. It, therefore, follows that, if 
everyone has the same filters, only certain types of knowledge will be able to enter the sys- 
tem. This is relevant owing to two elements that are commonly held to be key to successful 
development of learning within a learning organization: shared vision, and shared mental 
models (Wishart, Elam, & Robey, 1996; Senge, 1992; Kofman & Senge, 1993; Gephart, 
Marsick, Van Buren, & Spiro, 1996; Pedlar, Boydell, & Burgoyne, 1989; Teare, 1997; 
Dovey, 1997; Goh, 1998; Watkins & Marsick, 1993; Mabey & Salaman, 1995; Simonin, 
1997; Nevis, Dibella, & Gould, 1995; Clute, 1999). The literature stresses the importance 
of everyone understanding and sharing the goals and everyone moving towards a common 
set of understandings. This shared mindset is thought to enable the transfer of knowledge. 


3.2. The Spin-Off Model as a Suitable Pathway to Transfer Tacit Assets 


Once knowledge is identified within the individual, it then needs to be transferred in some 
way to the organization as a whole, or outside it. Particularly in the present work, we are 
referring to the possible transfer of tacit knowledge assets outside the organization. The 
learning organization’s idea of transfer is seen to be that via dialogue, experience, the devel- 
opment of organizational routines and the sharing of ideas, aspects of knowledge will be 
developed so that a group may collectively have knowledge, even if individuals initially 
only understand a part of that knowledge. The group or organization, therefore, becomes 
greater than the parts. Learning organization models use the development of mental models 
and the sharing of organizational vision to facilitate this transfer (Senge, 1992; Kofman & 
Senge, 1993; Dovey, 1997; Clute, 1999; Wishart et al., 1996; Gephart et al., 1996; Pedlar et 
al., 1989; Goh, 1998; Watkins & Marsick, 1993; Mabey & Salaman, 1995; Simonin, 1997; 
Nevis et al., 1995). Any constructivist perspective of learning will also indicate that there 
will be problems with transfer, as each individual is seen as bringing forth a unique view of 
the world, which cannot be transferred, as it is framed by their perceptions and their own 
experiences, and understanding much of which occur outside the organization (Weick, 
1995; Wenger, 1998). Some current management thinking, reflecting the cognitive view of 
organizational learning, states that the effective creation of new knowledge hinges on 
strong, trusting interactions between members of the organization. This will enable both the 
development and transfer of knowledge, particularly of the deeper tacit knowledge (Nonaka 
& Takeuchi, 1995; von Krogh, 1998). They accept, however, that constructivism makes 
knowledge creation a very fragile issue, as one cannot be sure what will be brought forth 
and that even with an open culture, knowledge transfer may prove to be problematic. The 
reasons vary, but include how individuals understand their organization, the power rela- 
tionships within the organization (Dovey, 1997), the structures of communities within the 


!0 Learning organization researchers might argue that there are processes in place to prevent this 
problem from occurring. The need for a feedback loop in the model is implied in many learning mod- 
els (Argyris & Schon, 1996; Bateson, 1973; Kolb, 1984), and is seen to be integral to the challeng- 
ing nature of a learning organization (West, 1994; Swieringa & Wierdsma, 1992; Goh, 1998). 
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organization (Wenger, 1998), the type and the culture of the organization.'! Richter concurs 
with this, identifying several barriers to knowledge sharing and transferring. Firstly, trans- 
lation is seen as a barrier to transfer: by this she means that the task of explaining is seen as 
too complex and, therefore, not worth trying to ‘translate’ the knowledge to others. 
Secondly, the solitude of people leads to losing the habit of sharing and translating for oth- 
ers (especially, some individuals see solitude as a key to survival). Thirdly, although peo- 
ple stated they had learnt from interpreting and codifying information given to them, they 
did not see a need to pass this on to others. They saw experimentation as a form of devel- 
opment to be left as a test for the able (Richter, 1999).!° In theory, the transfer of knowl- 
edge and learning should be better within a learning organization than within a 
non-learning organization. Starting from those premises, and given the unsuitability of the 
classic patterns to exploit and transfer tacit assets, we here propose and empirically ana- 
lyze a script-based approach to knowledge transfer. Particularly, in this work we introduce 
the “spin-off script)” which has been proposed by us in an earlier study (Dell’ Anno & Del 
Giudice, 2002). As we said earlier, learning organizations’ knowledge is often codified into 
implicit cognitive maps, stemming from individual procedural scripts. Knowledge meets 
barriers to the communicability and to the contextualization, jeopardizing the possibility 
to transfer critical intangible assets, and thus reproducing successful routines outside the 
firm (Nelson & Winter, 1982; Winter, 1987; Nonaka & Takeuchi, 1995). Those scripts, 
which individuals use to face everyday management complexities, identify articulated cog- 
nitive mappings, are not easily transferable with the oral language, or are sharable through 
a written code. Thus, spin-off processes seem to be a suitable pathway to transfer intangi- 
ble assets. Universities and enterprises are cognitive systems (Schein, 1990), based on 
genetic maps, behavioral codes and procedural archetypes, which are able to give to the 
organization a particular matrix, not even elsewhere verifiable. In the universities, for exam- 
ple, the procedural scripts, embedded in the research activity, are likely to consolidate in 
cognitive mappings, useful to identify products or processes, results of the theoretical or 
applied research. Some organizations use to manage standardized procedures with a kind of 
routines-based framework (Brown & Duguid, 1988; Levitt & March, 1988; McElroy, 1999; 
Skule, 1999); using prototypes they unconsciously creatè experience in their employees, 
stimulating them to manage the gained knowledge in a proactive perspective. In this kind 
of organization, the single individuals, by managing everyday the same scripts, will last to 
own, even unconsciously, the knowledge codified in the firm’s cognitive map. Once gained 


!! Argyris, for example, highlights that ‘invalid knowledge” occurs in organizations because people 
express the views and develop the ideas that they believe the organizational culture and/or their peers 
demand (in Kurtzman, 1998). 

'’ The importance of who is being communicated with is further demonstrated by Andrews and 
Delahaye (1999), who showed that transfer is strongly affected by the individuals’ decisions as to 
who they wish to transfer to and why. Both inputs and outputs are affected by: (i) the social credi- 
bility of those the knowledge is to be shared with: (ii) the intellectual credibility of the source to learn 
from; (iii) who would get the credit for the outcome of the knowledge; and (iv) how trustworthy indi- 
viduals are. Clearly, the likelihood of transfer of all individual learning for the best use of the organ- 
ization is seen to be subjected to filters determining what is seen to be the best for the individual. 
The filtering is particularly strong where credit may need to be shared if knowledge is shared. 
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it and pushed by the classic motivations to entrepreneurship (self-employment, ambition, 
innovation attitude, truth in their product idea, need of achievement), they are likely to 
reproduce the codified knowledge in a new firm, searching at the same time for more 
innovative solutions with respect to the mother organization, so as to represent a valid com- 
petitive alternative for the market. 


4. Empirical Results 
4.1. Research Methodology 


Our research project originated from observations in the field rather than theory. We, 
therefore, found it more appropriate to adopt an inductive design, drawing upon insights 
from the field with the aim of building hypotheses and possible theory (Eisenhardt, 
1989). This approach also seems justified by the fact that the literature on the technol- 
ogy transfer function in Europe is limited, and is rather descriptive. In addition, much of 
the literature on organization theory and entrepreneurship is US-centred. Despite the 
growing interest in the commercialization of research by academics as well as policy 
makers, very little seems to be known about how technology transfer activities in gen- 
eral, and spinning off processes in particular, are organized in the parent institution. In 
order to identify different spin-off activities, we started with an analysis of the regions 
where the science and technology base was present. Our research group prepared a map 
of worldwide scientific regions of excellence. . Using the number of publications/patents 
and the relevance given on the web and in the literature to the activation of spin-off 
processes, following regions were identified: Europe, USA, and Canada. In each of these 
regions, we selected “subregions” of excellence, and a local university researcher was 
contacted to participate in our research (reaching a total of 250 possible contacts). An 
exploratory web analysis was undertaken in each of these cases to analyze the extent to 
which the spin-off policy was developed in each of the institutes. At the moment, among 
the 250 institutions interested in spin-off processes, 80 were selected for further analy- 
sis on the following criteria: (1) they needed to have a documented record of spin-offs; 
(2) the local researcher had to consider them as “interesting” examples of successful 
spin-off activities; and (3) they showed a process of knowledge-script transfer, at the 
bottom of the process. Data on each case were collected through a variety of techniques, 
including three web site questionnaires (one for corporate parent and spin-off compa- 
nies, the second one for academic parent companies; finally, and the third one for aca- 
demic spin-off. Data were collected by using a 41-item framework, personal interviews 
with several persons in the institutes, and secondary data sources such as annual reports, 
web sites and descriptions of the institutes in local press. How each institute organized 
the spin-off process was mapped, using, as a guideline, the different activities of spin- 
off management as defined by Degroof (2002). Using a website resident ASP Database 
online and a structured questionnaire as a guideline, we examined the degree to which 


!3 The questionnaire is available upon request. 
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different tasks may spur a script-based approach to knowledge transfer through spinning 
off activities. We did not only analyze the activities of spinning off new ventures; but 
also the resources that were developed to efficiently organize these activities were 
looked at in depth. 


4.2. Data Collection and Sampling Procedure 


Our empirical analysis followed two steps: in the first part standard scale development 
procedures were followed in the definition of the multidimensional spin-off script 
scales. Scale items for the spin-off script were developed based on the guidelines sug- 
gested by Churchill (1979), and Gerbing and Anderson (1988). But also in-depth inter- 
views either with the managers chosen from a sample of 15 firms from IT (B2B) sector, 
or with the head of the departments of universities involved in spin-off processes were 
conducted to define the scale items. A panel of three entrepreneurship faculties reviewed 
the items for clarity and face validity. Then item-total correlation, Cronbach’s Alpha and 
exploratory factor analysis were examined; thus, the original items were refined, and 
items, which were not meaningful, were deleted. At this step (once the exploratory 
analysis was concluded), we were ready to administer the questionnaire to a sample of 
80 academic institutions (representative of the European, American and Canadian spin- 
off population). Up to this step of the research, the answering rates were quite high 
(about 88%).! Our analysis then followed the structural equation modeling procedure in 
order to test the hypotheses. In the present work, we report the final results concerning 
academic spin-off processes. 


4.3. The Model’s Hypotheses 


After the pre-sampling, we hypothesized that: l 

HI: Knowledge settling in the spin-off promoter-to-be leads to a spontaneous entrepre- 
neurial process. 

H2: Willingness to spin off and parent’s support to the spin-off process are positively asso- 
ciated with positive “post-spin off” relationships between the actors. 


4.4. Analyses and Results 


4.4.1. Exploratory factor analysis The hypotheses were tested using multiple multivari- 
ate analysis methodologies (we used SPSS 11.0). As mentioned earlier, first we conducted 
an exploratory factor analysis to determine whether the scale items loaded as expected. We 
then calculated Cronbach’s alpha values for the scale items to ensure that they exhibited 
satisfactory levels of internal consistency (see Table 1 below). We refined the scales by 
deleting items that did not load meaningfully on the underlying construct and those items 
that did not highly correlate with other items measuring the same construct. The internal 


!4 At this step of the research we collected 70 questionnaires from academic institutions (parent 
companies). 
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Table 1: Exploratory factor analysis. 


Scale/items | Figgeet 20013 
Knowledge settling (ax = 0.92) 
(1) I regard exploitation of know-how acquired 0.89 
as main reason for urging individual to spin off 
(2) I regard confidence in my business idea as main 0.91 


reason for urging individual to spin off 

(3) I regard technical know-how and training as important 0.87 
factors for spurring individual to spin off 

(4) I regard personal contacts (developed during my 0.85 
work at the institution) as an important factor for 
spurring individual to spin off 

(5) I regard personal involvement in advanced projects as 0.92 
an important factor for spurring individual to spin off 

Willingness to spin off (x = 0.84) 

(1) I regard exploitation of know-how acquired as main 0.82 
reason for urging individual to spin off 

(2) I regard confidence in my business idea as main reason 0.82 
for urging individual to spin off 

(3) Some individuals in the organization are more likely 0.81 
to promote spin off processes 

(4) Some functions in the organization are more likely to 0.85 
promote spin off processes 

(5) The spin off process has been spontaneously 0.83 
determined by both the parent organization 
and the individual 

Cognitive map reproduction (x = 0.82) 


(1) The spin-off company operates in the same line of 0.77 
business as the parent one 

(2) The spin-off company operates in the same line of 0.72 
business as the parent one as a service provider 

(3) There is generally a medium degree of continuity 0.82 


and similarity (know-how and types of technology 
used) between the parent organization 
and the spin-off company 


(4) I regard technical know-how and training as 0.84 
important factors for spurring individual to spin off 

(5) Spin-off promoters likely to move to technical 0.81 
functions (e.g. R&D and manufacturing) 

(6) Eigen value 3:25 Zed 4.93 


(7) Percent explained variance 9.4 7.8 14.3 
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consistency estimates of all scales were above the cut-off loading point of 0.70 recom- 
mended by Nunnally and Bernstein (1994).! 


4.4.2. Confirmatory model and tests of hypotheses The exploratory factor analysis con- 
duced provided strong support for the proposed script-based spin-off dimensions. Every 
scale showed a good reliability (Cronbach’s Alpha values were higher than 0.82), thus 
inducing us to develop the second part of our analysis. This one, instead, provided a more 
rigorous assessment of the dimensionality of scales and allowed to test the hypotheses. We 
conducted a confirmatory factor analysis for the overall sample to test H1, and structural 
equation modeling to test the other hypothesis. Fit statistics indicated acceptable fit 
(Tucker Lewis Index = 0.85; Comparative Fit Index = 0.93; Bollen, 1989).!° Results also 
support the internal consistency of each spin-off dimension since composite reliabilities 
(an LISREL generated measure similar to Cronbach’s Alpha) were generally high (see 
Table 2). Moreover, estimates of variance extracted for each dimension were greater than 
0.60, indicating high shared variance between indicators of each dimension (Fornell & 
Lacker, 1981). Propositions regarding willingness to spin-off correlates were tested using 
the phi estimates from the confirmatory model. H1 indicates that knowledge settling in the 
spin-off promoter-to-be is likely to lead to a spontaneous entrepreneurial process: it was 
supported since all phi estimates between knowledge settling, willingness to spin off and 
cognitive map reproduction were significant (phi’s range from 0.77 to 0.83, Table 2). 

H2 indicates that willingness to spin off and parent’s support to the spin-off process are 
positively associated with positive “post-spin off” relationships between the actors. This 
issue was supported by the high correlation between “willingness to spin off” scale and 
“positive post-spin-off relationship” one (Table 3). 

The test clearly states that willingness to spin off in individuals is strictly correlated also 
with their desire to exploit the know-how acquired while working for the mother company, 
as an outcome of their tacit knowledge. Tacit knowledge represents, in fact, knowledge 


Table 2: Confirmatory factor analysis. x 

P Estimates 
Construct 1 2 3 
Knowledge settling (1) 1.00 
Willingness to spin off (2) 0.77 1.00 
Cognitive map reproduction (3) 0.83 uri 1.00 
Standard deviation IA Lot 1.74 
Composite reliability 0.87 0.81 0.92 
Variance extracted 0.49 0.62 0.57 


‘° For simplicity, we will not mention in this work all the items, but we report only the scales. Data 
regarding the other items can be made available as an appendix upon request to the authors. 

'° Results also support the internal consistency of spin-off dimension since composite reliabilities (a 
LISREL generated measure similar to Cronbach’s Alpha) were generally high. 
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Table 3: Correlation matrix (Cronbach’s Alpha values for the constructs are given in red 
color in the diagonal elements). 


WSO AI A2 A3 = A4 


Willingness to spin off (WSO) 0.91 

Positive post-spin-off relationships (A,) 0.87 0.89 

Exploitation of know-how acquired (A_) 0.92 0.64 0.94 

Confidence in the business idea (A,) 0.88 0.65 U.S 0.85 
Academic Prestige (A,) 0.84 0.71 0.69 vie 0 


based on the experience of individuals; it expresses itself in human actions in the form of 
evaluations, attitudes, points of view, commitments, motivation, etc. Usually, it is difficult 
to express tacit knowledge in words, and is often presented through metaphors, drawings 
and various methods of expression not requiring a formal use of language. Polanyi (1966) 
encompasses the essence of tacit knowledge in the phrase ‘We know more than we can 
tell’, and further clarifies the concept by such commonplace examples as the ability to rec- 
ognize faces, ride a bicycle or swim without even the slightest idea of how these things are 
done. The empirical test also shows that academic entrepreneurs are generally confident in 
their own business idea. Moreover, in order to enact the spin-off process, they should feel 
to be the owners of an organization-specific know-how, and are likely to change themselves 
into entrepreneurs. Moreover, they should trust in their business idea, since the spin-off is 
the most suitable way to commercialize their knowledge. Finally, we find a reasonable good 
correlation (r = 0.84) between the individuals’ willingness to spin off, and pursuit of aca- 
demic prestige; commercializing academic knowledge through spin-off firms, differently 
from the past, has become a key issue for researchers that aim to pursue the entrepreneur- 
ial way by exploiting their acquired know-how. 


5. Discussion 


The analysis carried out has led to broader understanding of possible consequences of tacit 
knowledge exploitation. But it is mainly in the academic institutions that tacit knowledge 
is seen as a suitable pathway to change empiric research in business ideas. Rosemberg’s 
(1982, p. 143) description of traditional technological knowledge, accumulated in crude 
empirical ways with no reliance upon science, provides a good definition of tacit knowl- 
edge in technology organizations: “The knowledge of techniques, methods and designs that 
working certain ways and with certain consequences, even when one cannot explain 
exactly why.” Thus, tacit knowledge is strictly correlated to practical know-how. Hamel 
(1991) and Badaracco (1991) emphasize that tacit knowledge, by its very nature, is diffi- 
cult to acquire and transfer. According to them, this type of knowledge resides in social 
relations, and is highly dependent on context and history. Even though these authors stress 
the difficulties in its transfer, this type of knowledge is not seen as impossible to transfer. 
Management literature (e.g. Nonaka & Takeuchi, 1995; von Grogh & Roos, 1995) 
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mentions two means by which tacit knowledge can be acquired and transferred: internal- 
ization and socialization. According to Von Grogh and Roos (1995), the knowledge of an 
organization is the shared knowledge of organizational members. In the present work, 
instead, we aimed to show an alternative, innovative pathway to transfer tacit assets outside 
the organization. According to our vision, the “spin-off entrepreneur is an individual, who 
is the technology originator and the cognitive script-holder, and who then assumes the role 
of the entrepreneur. Generally, spin-off entrepreneurs may bring a strong commitment to 
the technology in the face of barriers and setbacks that confront the process of application 
and commercialization. Their involvement may bring scope for greater technical capacity 
together with potential benefits arising from a continuing relationship with the technology 
source such as cross licensing (Radosevich, 1995).!7 It has been recognized in the study of 
corporate entrepreneurship that the individual, who first identifies an innovative opportu- 
nity, may not be the one to champion its development for lack of the necessary communi- 
cation skills, networks or ability to acquire the resources required for commercializing that 
opportunity (Venkataraman et al., 1992). A similar situation may arise in universities giv- 
ing rise to the need for external champions or surrogate entrepreneurs. In the traditional 
model of a spin-off company, the parent organization assumes a relatively passive role in 
the spin-off process and the sources of investment capital generally lie outside the organi- 
zation. In such a model, the individual may leave the parent organization to run the new 
company (Radosevich, 1995), or, in the case of academic spin-off, may alternatively run 
the company in parallel with his academic responsibilities. With the latter, the new com- 
pany may be run as an extension of the academic’s normal departmental research program, 
or the company may be an additional interest run outside the university. Although univer- 
sites may or may not be aware of these companies, they more recently appear to be seek- 
ing to tighten up the contractual position of academic entrepreneurs. 


6. Concluding remarks 


One explanation for the emergence of the entrepreNeurial science is that academic 
researchers have suddenly awakened to the financial opportunity emanating from their 
research. Implicit in this explanation is the notion that there were recent scientific advances 
in molecular biology and materials science that could be quickly developed as sources for 
profit. Moreover, researchers are often eager and willing to marry the two activities, nomi- 
nally carrying out one in their academic laboratory, and the other in a firm to which they keep 
a close relationship. Then, entrepreneurship is made compatible with the conduct of basic 
research through a legitimating theme that integrates the two activities into a complementary 


'’ On the downside, for example, academic entrepreneurs frequently lack business knowledge and 
experience, and it may be difficult to induce the entrepreneurial act in them. This is important as 
Daniels and Hofer (1993) find that new business ventures in universities are more successful when - 
the entrepreneurs have experience of taking ventures to the marketplace. Academic entrepreneurs 
may also have a tendency to focus on the technical aspects of the innovation to the detriment of busi- 
ness aspects. There may also be a need for a significant, integrated support infrastructure to enable 
the innovation to be successfully commercialized. 
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relationship. Thus, technology transfer is a two-way flow from university to industry, with 
different degrees and forms of academic involvement: (a) the product originates in the uni- 
versity, but its development is undertaken by an existing firm; (b) the commercial product 
originates outside of the university, with academic knowledge being utilized to improve the 
product itself; and (c) the university is the source of commercial product and the academic 
inventor becomes directly involved in its commercialization through setting up a new ven- 
ture. Poor entrepreneurial environments can only support SME types of academic spin-off 
firms. However, without adequate funding and entrepreneurial competencies, and without 
incubating capabilities from their sponsors, such firms generally stay “small boutiques”. This 
is what organizations supporting academic spin-off firms generally have to face after a few 
years of experience. European academic spin-off firms are not well fitted for such objectives. 
They generally result from a “technology push” process, where market prospects are usually 
not clear initially. This process, combined with the low management experience level of 
founding team requires them to go through a steep curve of learning of basic management 
and business competencies, which does not meet the requirements of high market potential 
and a shorter time to realize that potential that the venture capital backed model of firms 
demands. Underdeveloped entrepreneurial contexts also lack the labour market of experi- 
enced executives, who could be hired to lead start-ups on fast growth track. Particularly refer- 
ring to the academic spin-offs, where the competency basis is made in the early stages 
essentially of scientific knowledge (Roberts, 1991), firms need to build, depending on their 
activity, a value chain, from R&D to manufacturing, to commercialization, and to customer 
service. In other words, they need to progressively incorporate market knowledge to their ini- 
tial technical knowledge. This process is key, because, increasingly, the competitive advan- 
tage that firms can build on stems from difficult-to-replicate combination of knowledge 
assets and the way in which they are deployed, and not from market position (Teece, Rumelt, 
Dosi, & Winter, 1994). Thus, for firms evolving in poor or emerging entrepreneurial envi- 
ronments in particular, where there are few “ambient” entrepreneurial competencies they can 
borrow from, the learning dimension of a spin-off is key. 
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Chapter 5 


Can Public Research Institutes Provide Their 
Spin-Offs with Legitimacy? The Impact of 
Spin-Off Support Provided by Public 
Research Institutions on the External 
Endorsement of Spin-Offs 


Victor Scholten, Onno Omta, Ron Kemp and Tom Elfring 


Introduction 


Spin-off ventures are one method of technology transfer from public research institutions 
to the private sector. They differ from other technology transfer mechanisms in the sense 
that spin-off ventures are autonomous entities that pursue profit-making activities. Past 
studies have investigated the typologies of spin-offs (Elfring & Foss, 1999; Steffensen et 
al., 1999; Pirnay et al., 2003), the policy structures, and growth patterns of spin-off ven- 
turing (Allen & McCluskey, 1990; Doutriaux, 1987; Roberts & Malone, 1996, Vohora et 
al., 2004), and the impact of the parent organization or incubator on the founding and suc- 
cess of spin-off ventures (Cooper, 1985; DiGregorio & Shane, 2003; Sorrentino & 
Williams, 1995). In this article, we explore the role of the parent organization in the suc- 
cess/performance of the spin-off venture. The role of the parent organization can either be 
passive or active, based on the level of involvement of the parent organization in the spin- 
off process (Roberts & Malone, 1996). 

It is widely recognized that new high-tech ventures are short of resources. For their early 
growth and survival, new ventures pursue specific strategies that focus on the accumulation 
of resources (Lee et al., 2001). According to the entrepreneurial-alliance literature, young 
ventures can enhance their early performance by allying with partners, such as existing firms 
(Baum et al., 2000; Deeds et al., 1996; Eisenhardt & Schoonhoven, 1996; McGee & 
Dowling, 1994). Established firms can provide new ventures with access to diverse resources 
at low cost (Rothaermel, 2001a, b; Starr & MacMillan, 1990), give them the opportunity to 
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learn certain sets of organizational routines (Baum et al., 2000) and the association with a 
leading existing firm may increase the level of attention paid to the new venture by other 
business partners (Podolny, 1994; Stuart, 1998; Stuart et al., 1999). However, the parent 
organization is a stakeholder that often plays an important role, since it can offer resources 
to the spin-off (Roberts & Malone, 1996), and can relieve the spin-off from two constraints 
that have a negative impact on the viability of the new venture. These constraints are (1) a 
lack of effective organizational knowledge and (2) a lack of external legitimacy for the new 
activity (Aldrich, 1999). Aldrich discusses these constraints from a population ecology point 
of view. Entrepreneurial teams are confronted with unfamiliar roles and new work relation- 
ships. The incipient organizational routines must be transformed into stable procedures to 
safeguard continuity and quality. The absence of specific critical resources and procedures 
inhibits the entrepreneurial teams from delivering their products and services efficiently to 
the marketplace. In addition to the lack of effective organizational knowledge, the lack of 
endorsement makes it all the more complicated for entrepreneurial starters to establish sta- 
ble exchange relationships. Fresh exchange relationships, and lack of track record, hamper 
the acceptance of the new venture by business partners (Boeker, 1989). The population ecol- 
ogy view argues that initial resources may have an enduring effect on the external endorse- 
ment of the new venture (Hannan & Freeman, 1984; Hannan, 1989). 

The relationships between the parent and spin-off can be important to the external 
endorsement of the spin-off. The aim of this article is to analyze whether any level of legit- 
imacy is determined by direct parental support or by the parent--spin-off relationship char- 
acteristics. We propose, therefore, a conceptual model of external endorsement that 
consists of three parts: (1) parent-spin-off relationship characteristics, (2) support instru- 
ments, and (3) external endorsement. This conceptual model allows us to estimate and 
compare the effects of the parent-spin-off relationship and parent support instruments on 
the external endorsement. The parent-spin-off relationship characteristics are determined 
by the level of commitment (i.e., a willingness to maintain the relationship), and the level 
of relatedness (i.e., the extent to which parent and spin-off use their access to markets 
and/or knowledge). The support instruments are operationalized by support assets, such as 
accommodation, finance, and guidance during the wenturing process, while external 
endorsement is based on the level of legitimization as perceived by the spin-off. The pres- 
ent study addresses a significant gap in the literature by providing empirical evidence on 
the relative influence of the parent-spin-off relationship characteristics and the parent sup- 
port instruments on the level of external endorsement (see Figure 1). 


È ci erna. 


Support Tangible Support 


Instruments [ Intangible Support | 


Figure 1: Conceptual model for explaining the level of legitimacy. 
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Theory and Propositions 
Legitimacy 


Studies in the field of legitimacy have focussed on a typology of legitimization activities 
(Delmar & Shane, 2004), explored the conceptual theory of legitimization (Suchman, 
1995; Zimmerman & Zeitz, 2002), or discussed the role of legitimization as a critical fac- 
tor in success (Baum et al., 2000; Star & McMillan, 1990). Legitimacy has been examined 
on two levels: (1) at the level of populations or classes of organizations (Caroll & Hannan, 
1989), and (2) at the level of individual organizations (Dowling & Pfeffer, 1975; Suchman, 
1995). In this chapter, we focus on legitimacy at the level of organizations and follow the 
social definition of Suchman (1995): “Legitimacy is a generalized perception or assump- 
tion that the actions of an entity are desirable, proper, or appropriate within some socially 
constructed system of norms, values, beliefs and definitions.” Based on this general defi- 
nition, Suchman distinguishes three types of legitimacy: pragmatic, moral, and cognitive. 
An organization’s most immediate audiences provide pragmatic legitimacy (Suchman, 
1995). Moral legitimacy refers to a normative evaluation of the organization and its activ- 
ities by the larger society (Aldrich & Fiol, 1994). The third dimension of legitimacy is the 
cognitive. Cognitive legitimacy is rooted in “taken-for-granted” factors that stem from 
social norms on aspects of cognitions and information that are embedded in the socio- 
cultural and organizational landscape (Aldrich, 1999; Powell & DiMaggio, 1991). In this 
study, we focus on pragmatic legitimacy at the level of individual organizations, which is 
based on exchange, influence, and trust (Dowling & Pfeffer, 1975). Spin-off ventures can 
capitalize on their relationship with their parent organization. Through an affiliation with 
prominent actors, spin-offs can tap into their practical experience, contacts, and reputa- 
tions. In addition, an association with a reputable actor may enhance the level of attention 
paid to the new venture (Baum et al., 2000; PodolIny, 1994; Stuart et al., 1999). Thus, 
measuring the level of legitimization that results from the parent-spin-off relationship 
assesses the level of pragmatic legitimating activities. 


Support 


According to the resource-based view, new ventures in general rarely possess all the nec- 
essary resources that they need (Garnsey, 1998). Since only a few new ventures have a 
strong financial position, paying the market price for resources is often not an option. 
Studies of the alliance literature show that new ventures can find resources through ally- 
ing with established firms (Baum et al., 2000). The alliance partner may provide the new 
venture with the necessary resources, learning opportunities, launching orders, and refer- 
ences to compensate for the absence of a track record. The relationship with an existing 
firm signals to potential business partners of the new venture that it is a reliable company 
(Stuart, 1998). In conclusion, established firms will provide legitimacy to new ventures 
and, consequently, may provide them with new customers and other business partners. 
Spin-offs are in the advantageous position in that they can easily link up with the existing 
organization they have emerged from: (i.e., the parent organization). 
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Here we make a distinction between tangible support and intangible support (Dierickx 
& Cool, 1989; Itami, 1986). Tangible support refers to all assets that physically can be 
observed, such as production facilities or finance, while intangible support refers to assets 
such as expertise and skills. We hypothesize 


Hypothesis la, b. The level of legitimacy ascribed to a spin-off by business partners is 
positively influenced by the level of tangible (hyp. 1a) and intangible (hyp. 1b) support 
provided by the parent organization. 


Commitment 


In the alliance literature, the extent to which partners are committed to uphold the part- 
nership is an important factor in determining joint and/or individual success. We follow 
this stream of literature by stressing that the legitimization of a spin-off through the parent 
relationship is a result of a successful relationship between parent and spin-off. But to 
maintain this relationship, commitment to each other is indispensable. Previous studies 
have focussed on the role of commitment on performance (Mohr & Spekman, 1994; Noble 
& Mokwa, 1999). We follow the definition of Porter (Porter et al., 1974) that commitment 
is the willingness of partners to exert effort on behalf of the relationship. Commitment 
between the partners allows for higher satisfaction in the individual and joint goals (Mohr 
& Spekman, 1994). In sum, the literature suggests that the legitimization of a spin-off is 
expected to be characterized by higher levels of commitment. The following hypothesis 
formally states the expectations: 


Hypothesis 2. The level of legitimacy ascribed to a spin-off by business partners is pos- 
itively influenced by the level of commitment of the parent organization. 


Relatedness ù 


In the corporate venturing literature, the concept of relatedness is discussed frequently. 
Relatedness is defined as the extent to which a new venture and an established business 
have comparable activities, markets, and strategies. In their study, Sorrentino and Williams 
(1995) analyzed the influence of relatedness on the performance of the new venture. They 
concluded that relatedness in combination with the support of tangible and intangible 
assets by the established firm improved the new venture performance. Thornhill and Amit 
(2000) discussed the fit between a new venture and an established collaborating company 
as an explanatory factor in the new venture’s success. Their argument was that a “tight fit” 
provides the new venture access to the parent’s resources. In addition to resources and 
support, spin-offs that are closely related to a parent organization are also likely to take _ 
advantage of the contacts contained in the network of the parent. Hite and Hesterly (2001) 
argue that new firms are embedded in their identity networks, namely the social network 
from which they draw their initial resources. For spin-offs, the identity network is the net- 
work of the parent organization. Despite a new firm’s lack of a track record, their identity 
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network may also serve as a reference framework for the credibility of their business. In 
this way, the relatedness to the parent organization has an indirect effect on the level of 
legitimacy. We, therefore, state the following hypothesis: 


Hypothesis 3. The level of legitimacy ascribed to a spin-off by business partners is 
positively influenced by the level of relatedness between a spin-off and its parent 
organization. 


Methodology 
Sample and Data Collection 


The following data were collected through a survey mailed to a sample of 314 spin-off 
ventures that had originated from Dutch knowledge institutions after 1998. The sample 
consisted of spin-off companies that are active in three distinct activities: (1) biotech and 
life sciences, (2) information and communication technology (ICT/Media) and (3) con- 
sulting. We asked the founding entrepreneur to participate in this study. Our data collec- 
tion effort yielded 96 responses (a response rate of 30.6%), of which 81 were useable 
responses, and 15 were not eligible. The not-eligible companies were those that had ceased 
to exist, had wrong addresses, or explained they were not spin-off ventures. Of the 81 use- 
able respondents, 56 indicated that they had been supported by their parent organization 
and filled out the questions regarding the level of support. Those 25 companies that indi- 
cated not having been supported by their parent, did not fill out the questions regarding 
commitment and relatedness, and could, therefore, not take part in the survey. Table 1 gives 
a baseline description of the 56 spin-off ventures. Among the 56 spin-offs that responded, 
28 were active in the biotechnology sector, 7 in the ICT/Media sector, and 21 in the con- 
sulting sector. Remarkably, the average size of biotechnology spin-offs was clearly larger 
than that of the ICT/Media or consulting, and the biotechnology spin-offs were relatively 
younger than the spin-offs in the other sectors. Furthermore, we can see that the majority 
of the biotechnology related spin-offs were not fully autonomous. Apparently, patenting 
issues, which are more likely to be present in biotechnology, result in less control of the 
spin-off by its entrepreneurs. This control can be exerted by the public research institute or 
venture capitalists. 


Table 1: Baseline description. 


Number of Average Average Average =50% >S0% 


spin-offs size age autonomy autonomy autonomy 
Biotechnology 28 11.4 2.6 43.6% ty ll 
ICT/ Media 6) 4.8 4.1 89.0% - d) 
Consulting 21 We: 4.2 74.0% si 17 


Total 56 SAI 3.4 60.1 ZI 60) 
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Measurement 


The legitimacy that the spin-off receives from its relationship with the parent organization 
is a dependent variable. Only a few studies have addressed the measurement of legitimacy. 
At the level of populations, legitimacy has been inferred from density measures (Hannan, 
1989), while on the level of individual organizations the level of legitimacy is captured by 
indirect indicators, such as the listing in a charitable registry (Singh et al., 1986), the num- 
ber of references to the organization in business press (Hybels et al., 1994), or the profit 
orientation of an institution (Baum & Oliver, 1991). One notable exception is the study by 
Ruef and Scott (1998), who have used accreditation and membership of seven associations 
in the health care sector to operationalize the legitimacy of hospitals. In our research, we 
measure the degree of legitimization, as perceived by the entrepreneur that is assigned to 
the spin-off by its (potential) business partners as a result of the parent-spin-off relation- 
ship. We have measured legitimacy on a 7-point Likert scale (strongly disagree—strongly 
agree) using four items that referred to the benefits of the parent-spin-off relationship in 
(1) finding finance, (2) contracting customers, (3) access to expertise, and (4) being eligi- 
ble for subsidies. 

Regarding the support that the entrepreneur receives from the parent organization, we 
make a distinction between tangible and intangible assets (Dierickx and Cool, 1989). 
Tangible assets are those resources provided to the spin-off that can be easily addressed. 
We have used four types of indicators for tangible support: (1) provision of finance, (2) use 
of the intellectual property right(s), (3) launching orders by the parent, and (4) the use of 
accommodation and equipment. Intangible assets are more difficult to measure since these 
assets refer to the resources that are not physical, but largely exist between people in the 
organization (Itami, 1986). For the tangible support indicators, we also employed four 
indicators. These indicators were help extended by the parent with (1) legal issues, (2) 
organizational issues, (3) technological expertise, and (4) administration. These tangible 
and intangible assets are common in the support of spin-off ventures (Doutriaux, 1987; 
Steffensen et al., 1999). The indicators of the parent support were measured on a dichoto- 
mous scale; the spin-off was either supported or not supported for that asset. The items 
were then summated to form the construct for tangible and intangible support. This 
resulted in an ordinal scale of support, ranging from 0 (no support) to 4 (full support) on 
all four items. 

Relatedness is a multidimensional construct that refers to both the external and internal 
fit with the parent organization. Thornhill and Amit (2000) have derived two drivers that 
describe the internal fit between the parent organization and the spin-off venture: first, eco- 
nomic drivers based on resources of the parent, and second, the relational drivers flowing 
from the structure and culture of the parent. Sorrentino and Williams (1995) used three 
characteristics to define the relatedness construct. First, the degree to which the new ven- 
tures share production resources with the parent firm, second, the degree to which the new 
ventures share marketing programs with the parent, and third, the degree to which the new 
venture shares immediate customers with the parent organization. Other studies have con- 
sidered a venture closely related to the parent if they (1) both sold to the same set of cus- 
tomers, (2) both sold similar lines of products or services, or (3) applied similar production 
techniques (Feeser & Willard, 1989; Woo et al., 1992). Given our research setting, we 
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measured relatedness on two levels. First, the relatedness with respect to the knowledge 
base that the new venture utilizes compared to the knowledge base utilized by the parent 
organization. And second, the relatedness with respect to the market environment in which 
the spin-off operates compared to the market environment the parent organization operates 
in. The items for relatedness were measured on a 7-point likert scale. 

Commitment is a construct that can refer to multiple dimensions such as organizational 
commitment, strategy commitment, role commitment, and partnership commitment 
(Noble & Mokwa, 1999; Mohr & Spekman, 1994). In this chapter, we focus on the part- 
nership commitment, defined by the extent to which partners in a relationship maintain 
this relationship. Mohr and Spekman (1994) measure commitment by the willingness of 
partners to continue the relationship. We have adapted this measure for the parent-spin-off 
relationship and used items that referred to taking profit from the other or trusting deci- 
sions to the other in a relationship. The items were measured on a 7-point likert scale rang- 
ing from strongly disagree to strongly agree. 

For the control variables, we applied those that are generally used in population ecol- 
ogy studies (Hannan & Freeman, 1984), such as the firm-size and the sector in which the 
firm operates. Newness of the main activity that the firm performs has also been mentioned 
as having an effect on the leve! of legitimacy. In this chapter, we introduced these variables 
as control variables, along with the autonomy that the spin-off has in performing its oper- 
ations. The newness of the main activity performed by the spin-off is measured on the basis 
of newness of the main activity to the team members and newness of the main activity to 
the market in which the spin-off operates (McGrath, 2001). Newness to the team is meas- 
ured by the extent of newness of the technology and the market to the team members, 
while newness to the market is measured on the basis of the level of innovativeness that 
the team could apply in the marketplace. 


Validation 


The content validity of the questionnaire was tested by information obtained from semi- 
structured interviews with entrepreneurs of spin-off ventures. The interviews helped us 
refine the questions and the structure of the questionnaire. After reviewing the instruments 
with colleagues, we concluded that the constructs for both the legitimacy and the support 
were formative scales, while the scales for the constructs of relatedness, commitment and 
the newness to the team, and newness to the market were reflective scales. The use of sum- 
mated scales requires a different assessment of the reliability and validity of the constructs. 
The convergent validity of the legitimacy construct indicates the extent to which the scale 
correlates positively with other indicators of the same construct (Churchill, 1979). We 
checked the correlations of the single items with the composite construct for legitimacy 
and observed correlations that were greater than 0.40 and significant. The multicollinear- 
ity of the construct was checked and we found correlations smaller than 0.80 (Malhorta, 
1999). Table 2 shows the reliability of the constructs that were built with factors analyses. 
Using Principal Component Analysis and the Varimax rotation method, all multi-item 
variables were used to create the constructs for relatedness, commitment, newness to the 
team, and newness to the market. Table 3 provides the factor loadings above 0.4 for each 
construct. 
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Table 2: Measurement items and constructs reliability. 


Constructs Operational definition Alpha Source 
Legitimization The level of legitimacy that resulted n.a.° Own scale 
from the parent relationship 
Tangible support The level of support by the parent n.a. Adapted from 
through tangible assets Dierickx and Cool 
(1989) 
Intangible support The level of support by the parent n.a.° Adapted from 
through intangible assets Itami (1986) 
Commitment The level of commitment that both 0.77. Adapted from 
the parent and the spin-off have in Mohr and 
upholding their relationship Spekman (1994) 
Relatedness The level of relatedness between the 0.70 Adapted from 
parent and the spin-off venture Sorrentino and 
Williams (1995) 
Newness to the The level of newness of the market 0.64 Adapted from 
team and the activities to the spin-off team McGrath (2001) 
members 
Newness to the The level of newness of the activities 0.71. Adapted from 
market to the market in which the spin-off McGrath (2001) 
operates 
Autonomy The level of control by the n.a. - 
entrepreneur in the spin-off 
Age The number of years since the n.a. -. 
spin-off has started 
Size The number of employees (fte) + n.a. - 
in the spin-off company 
Sector The sector in which the spin-off n.a. - 
operates. 


“These are formative constructs, Cronbach Alpha’s are not applicable (n.a.) here. 


Results 


We estimated the model using a multivariate linear regression. In the model we introduced 
dummy variables for the sectors: ICT/Media (dsect1), and consulting (dsect2). The biotech- 
nology sector formed the benchmark sector for regression. A significance dummy for a sec-. 
tor refers to a significant difference between that sector and biotechnology on the level of 
legitimization (Figure 2). Table 4 displays the results of the regression analysis, the signif- 
icance of the model (p = 0.00) draws to a large extent on the direct support instruments 
(p = 0.01 for tangible and p = 0.01 for intangible support). The parent spin-off relationship 
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Table 3: Factor loadings of the constructs. 


Relatedness Commitment Newness Newness to 
to team market 


With the parent we share 0.79 
the same customers 
With the parent we share 


the same business partners 0.86 
We substitute the activities 
of the parent 0.61 
The parent respects our interest 0.89 
The parent will not take profit 
over our activities 0.66 
We trust decisions with the parent 0.85 
Newness to the 1. Product 0.77 
team, with development 
respect to... process 
2. Knowledge and 
skills 0.78 
3. Competitors 0.65 
Newness to 1. Simple 0.85 
market, with innovation 
respect to... during market 
(reversed entry 
coding) 2. Could do more 0.86 
than market 
asked 
3. Initial innovation 0.67 
was adopted after 
entry 


showed a marginal significant effect for the level of relatedness (p = 0.06). The influence of 
commitment and the other variables did not show significant effects. Collinearity statistics 
did not reveal problems with respect to multicollinearity among the predictors. Thus, we 
can conclude from these findings that the direct tangible and intangible support had a 
greater effect on the level of external endorsement by business partners than did the par- 
ent-spin-off relationship characteristics (Table 5). Regarding our hypotheses, we can con- 
clude that hypotheses 1a and 1b hold. The level of legitimization ascribed to the spin-off by 
business partners is associated with higher levels of tangible support (b = 0.37; p = 0.01) 
and with higher levels of intangible support (b = 0.36; p = 0.01). However, for the parent 
relationship characteristics we only found marginal support for hypothesis 3 (b= 0.21; p = 
0.06). Relatedness between the spin-off and the parent organization is associated with 
higher levels of legitimacy on the part of its business partners. Hypothesis 2, which claims 
an effect of commitment on the legitimization of the spin-offs, is refuted. 
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Table 4: Regression model. 


Dependent variable Legitimacy 
Beta sig. (p) 

Tangible asset support 0.37 0.01 
Intangible asset support 0.36 0.01 
Commitment 0.09 0.45 
Relatedness 0.21 0.06 
Newness to team 0.14 0.21 
Newness to market -0.04 W.73 
Autonomy 0.11 0.41 
Age -—0.06 0.64 
Size 0.00 0.97 
Dsectl 0.33 0.02 
Dsect2 0.01 0.96 
R° 0.41 

F 4.23 

Sig. (p) 0.00 


Table 5: Descriptives and correlations. 


Mean S.D. 1 2 S 4 5 6 7 8 b 


ZA 


. Legitimacy 3.60 1.76 


2. Tangible 
asset support 1.80 1.21 0.53** 


3. Intangible 
asset support 1.64 1.37 0.49** 0.43** 


4.Commitment 1.34 3.68 0.32* 0.37* 021 
>; Relatedness.ayr 1.19 (10375. a570:1900.0.02 029-007 


6. Newness to 


team 1354230 0000.080010 
7. Newness to 
market 12.708 9 SEMO 2 SSA 0:22:08:0 1 0023018002 
8. Autonomy 0.60 044 —-0.05 —-0.33* —0.25î —0.07 —0.09 0.06 —0.08 
9. Age 341 2.18 —0.15° —023*—022 —012 =020 0.04 °=003°01S 
10. Size CHI i OI07 0.25 0.12 0.22 —-0.11-0.06 0.14 0.12 0.38** 


ip<-10;*p<(05;*p<01 
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Relationship de nin b= 0.21, p= 0.06 
Sdi ASL Aire Endorsement 
Support Tangible Support 
Instruments b=0.36, p=0.01 


Intangible Support 


Figure 2: Estimated model for explaining the level of legitimacy (n = 56). 


Conclusion 


This study offers some initial findings regarding the influence of the parent-spin-off rela- 
tionship, and the level of support on the external endorsement of the spin-off. Strong evi- 
dence is found that support instruments give a positive signal to other business partners 
about the credibility of the new spin-off venture. Also spin-offs that are closely related to 
the parent found more legitimization from other business partners. However, we did not 
find a positive effect for the commitment between parent and spin-off on the level of legit- 
imization. 


Research Implications 


The model we have presented in this study adds to existing research on the impact of the 
parent organization on the founding and growth of its spin-off ventures. We have taken ini- 
tial steps to measure the legitimacy that a new venture merits from having a relationship 
with an existing firm. Many previous studies have mentioned the role an existing firm has 
on the approval of an emerging firm and its performance, but fail to address the underly- 
ing factors that result in the endorsement. By putting the emphasis on legitimacy and its 
antecedents, we can access the signaling effect of the existing firm’s role on the spin-off 
venture’s other business partners. 

We have focussed in this article on the academic spin-offs, while in prior studies 
researchers have addressed new ventures in general. The relationship characteristics 
between the spin-off and its parent organization may differ from relationship characteris- 
tics between new ventures in general and existing firms. This is primarily because of the 
differing historical settings of the relationships. Spin-off ventures are often initiated by 
entrepreneurs, who were employed by the parent organization before they started their 
spin-off venture. Second, the parent organizations in this research are public research 
institutions. The public research institutions have different goals than private organiza- 
tions. The relationships between spin-offs from public research institutions and those 
institutions may thus differ from the relationships between private spin-offs and private 
existing firms. For generalization purposes, it would be of interest to analyze the differ- 
ence of the role of the parent on the legitimacy of spin-offs for academic parents with pri- 
vate parents. Furthermore, typologies of spin-offs and typologies of policy structures on 
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supporting instruments show the variety of spin-off venturing scenarios that can occur. 
Taking into account such typologies may increase our insight on the role of the parent 
organization on the legitimization of the spin-off. Finally, we summarize the analysis of 
the relationship between the level of legitimacy and the performance of the spin-off. 
Besides the many antecedents of performance mentioned in previous literature, legiti- 
macy is also frequently mentioned to have an effect on the spin-off performance. We 
would refer to the work of Zimmerman and Zeitz (2002), who argue that legitimacy is 
embedded in a process of growth, and is associated with other factors. Legitimacy is 
important for acquiring other resources that may lead to growth. Growth, in its turn, leads 
to new strategic actions that again lead to legitimacy. This cause and effect problem needs 
a careful attention by future studies into the effect of legitimacy on the performance of 
the venture. 


Managerial Implications 


Both spin-off entrepreneurs and policy makers in the parent organization benefit from a 
prosperous spin-off firm. For the entrepreneurs, a prosperous spin-off directly enhances 
their position, while, for academic research institutes, a prosperous spin-off may enhance 
their reputations and their industry-university interactions. From the alliance literature we 
can learn that new ventures can increase their performance when they ally with an exist- 
ing firm where the role of legitimization is then prominent. But from a managerial view- 
point, to understand the legitimization of a new firm, one should view the legitimization 
from a business partners perspective. For business partners, the commitment between the 
parent and spin-off is difficult to assess. More easy to assess is the relatedness between 
parent and spin-off in terms of the support that the spin-off receives from its parent. An 
important lesson that can be learned from this study is that even small support by the par- 
ent organization can leverage strong external endorsement, which implies that spin-offs 
should emphasize the support of the knowledge institute from which they have emerged, 
and the support that has been provided to them. 
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Chapter 6 


Bringing Cambridge to Consett? 
Understanding University Spin-Offs’ Impacts 
on Less Successful Regions 


Paul Benneworth and David Charles 


Introduction 


Although in recent years there has been a remarkable consensus on the notion of a knowl- 
edge society (OECD, 1996), there still remains considerable disagreement on the details 
of how knowledge adds value and creates competitive advantage (inter alia Temple, 
1998; Armstrong, 2001). The generally accepted understanding of how a ‘knowledge 
economy’ might function is through ‘New Growth Theory’ (see Temple, 1998, for a 
review). Knowledge capital functions as a new growth factor, by increasing returns to 
scale, and the potential for innovation, knowledge overspill and agglomeration (Longhi, 
1999; Lorenz, 1999). 

This ubiquitous requirement for innovation increases demand for knowledge inputs 
within production, favouring particular types of naturally innovative society (Asheim, 
2001). Such ‘knowledge societies’ (Stehr, 1994) can potentially be very different to previ- 
ous social organisational forms, often with uneven distributions of risks and rewards 
according to individual human capital endowments (Reich, 1999; Beck & Beck- 
Gernsheim, 1997). Knowledge ‘work’ now involves applying different forms of existing 
knowledge together while generating new knowledge, and qualitatively transforming the 
organisation of science towards more application-focused collaborative research (Gibbons 
et al., 1994; Zysman & Borrus, 1994). 

It is becoming clear that another characteristic of the ‘knowledge economy’ is its rela- 
tively uneven economic and geographical distribution (Balthelt et al., 2004). Observations 
from a very limited number of successful places have led to generalisations being made, 
which do not necessarily hold up well to scrutiny (Benneworth, 2002). Armstrong (2001) 
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notes these places have been lionised as the ‘totemic sites’ of the new economy, places 
such as Silicon Valley, the Research Park Triangle and Silicon Fen. 

Armstrong regards these places as key sites in a new ideology of science-based indus- 
try, implying a possible reality gap between the perception and the reality of new economic 
activities, what Cooke and Piccaluga describe as a ‘scalar envelope’. In less successful 
regions, the reality of activities frequently fails to match anticipated hyperbole, and also 
fails to demonstrate that science-based activities have positioned their regions at the cen- 
tre of global development or provide the global pipelines that generate profit from the 
locally generated ‘buzz’ (Balthelt et al., 2004). 

One globally networked actor often present in less successful regions is ‘higher 
education’, albeit recognising the huge diversity across the sector from national flagship 
and ‘Ivy League” universities to polytechnics and local college campuses (Goddard & 
Chatterton, 2003). Universities are more evenly distributed than many other knowledge- 
economy actors, in part because of concerns over a need for universal access, but also in 
many cases due to a deliberate regional development strategy (Rutten et al., 2003). There 
is a growing body of literature looking at higher education’s impacts on regional devel- 
opment (see Boucher et al. for a review). Universities generate new knowledge and dis- 
seminate that knowledge to students; they are large employers, strategic actors and often 
own important estates. In this chapter, we focus on one particular mechanism, university 
spin-off companies, to explore how universities generate a regional impact in less 
favoured regions (LFRs). We explore a range of theories to develop a model for under- 
standing spin-offs’ impacts, and illustrate this with reference to two concrete regional 
examples. 


Universities and Their Impacts on Regional Economic Development 


Academic interest in the economic impact of universities began with attempts to under- 
stand the financial flows associated with higher education institutions (HEIs) through 
econometric models (cf. McNicoll, 1995). More recently, an interesting literature has 
emerged around the systemic territorial effects of universities. Universities have long 
been recognised as important players in national innovation systems. Freeman (1995) 
notes how the American and Soviet public science systems produced very different eco- 
nomic impacts because of the much more pluralistic way in which innovations were 
commercialised within the American system. 

At a regional level, there is an increasing volume of literature on universities and 
regional development, looking at the multi-faceted benefits which universities bring to 
their territories (Boucher et al., 2003). Cooke (2005) regards universities as key players in 
knowledge production sub-systems, who work with regional knowledge-users to provide 
a local ‘buzz’ which drives innovative economic development and brings in external invest- 
ments and drives exports, making whole territories into ‘regional laboratories’ (Cooke & 
Piccaluga, 2004). 

However, it is clear that these benefits are not automatic and, more recently, concern has 
arisen over making sense of the regional benefits of universities, since it must not be 
assumed that it is only universities’ activities that have made these places successful (cf. 
Hassink, 1992). In this chapter, we explore this issue in one particular, and incidentally 
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increasingly popular, policy domain — that of university spin-off (USO) companies, 
which are 


‘“[n]ew firms created to exploit commercially some knowledge, technology or 
research results developed within a university” (Pirnay et al., 2003, p. 356). 


Although many universities were founded as autonomous institutions, the increasing 
ubiquity of higher education has left universities in many countries reliant, to a large 
degree, on central government funding (Klofsten & Jones-Evans, 2000). There are also 
growing pressures on universities to ‘adopt a more proactive participation in their region’s 
economic development’ (Pirnay et al., 2003, p. 360). Research-based universities have 
been very enthusiastic about promoting USOs, seeing them as a means of fulfilling this 
regional mission and also generating revenue, thereby reducing their exposure to external 
(governmental) interference. 

What is indisputable is that the number of USOs formed in advanced economies has 
increased in recent years. American Association of University Technology Managers’ 
(AUTM) figures suggest that US universities created around 500 new firms in 2001 
(AUTM, 2003). Other countries have also followed the American practice. In 2000, 199 
spin-offs were formed in the UK, and 47 spin-offs in Australia (HEFCE, 2001; ARC, 
2000). However, given the uneven geography of the knowledge economy, can ‘spin-outs’ 
deliver the benefits for LFRs anticipated in the new growth theory? 


Spin-Outs in the Periphery? 


It is easy to see how USOs might not bring a full set of benefits to less successful places. 
The archetypal places where USOs have succeeded are often already successful places, 
such as Route 128, Silicon Valley and Silicon Fen (Saxenian, 2000; Wicksteed, 2000; 
Bathelt, 2001). Consequently, it is hard to disentangle the cause and effect of university 
spin-outs. Were spin-outs in these places a mechanism that made the places successful, or 
did spin-outs succeed because of the fertile entrepreneurial environment offered in these 
places? (Dubini, 1989; Johannisson, 1993). 

Even where spin-offs did contribute to the regional entrepreneurial environment, it is 
less clear that these conditions hold true in less favoured regions (LFRs), and there are two 
immediately obvious differences which hold in LFRs. First, in LFRs, where economic 
conditions are less prosperous, and entrepreneurial environments tend to be less munifi- 
cent (Dubini, 1989), one would expect USOs to be more difficult to create and require 
greater effort to succeed, thus reducing the free time that entrepreneurs have to ‘transmit 
their magic’ into the local environment. For example: 


“In a developed environment there is already an entrepreneurial community 
with the capability to select the best projects and allocate resources to them 
... In contrast, in environments with less demand for innovation, charac- 
terised by a weak entrepreneurial community and a lack of other resources, 
[research institutions] may need to play a more pro-active incubation role 
(Clarysse et al., 2004, pp. 1-2). 
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The second issue is that USOs, overcoming these barriers, would tend ceteris paribus to 
be less successful and have less of an economic impact than in economic ‘core’ regions 
(Autio, 1997). These two issues together might reduce any capacity that USOs had to 
improve the economic performance of less successful regions, much less to reduce the gap 
between the core and the peripheral regions. Certainly, then, the contributions of USOs to 
regional development are more complex than is immediately apparent. To explore this issue 
more closely, we now explore the various assumptions made about USOs’ economic value. 


The Stylised Facts of University Spin-Outs 


There are good examples of USOs that generate benefits, seemingly embodying all the 
virtues of a knowledge society (Etzkowitz, 2001). Their wealth generation and employ- 
ment creation are ‘free’ returns to past scientific investment, at relatively low direct cost 
(Di Gregorio & Shane, 2003). They provide income streams to their parent universities, 
allowing new investment in basic science, against declining public science budgets 
(DahlIstrand, 1999). Finally, they embody a modish light-touch partnership approach 
between the state, university and firms (Etzkowitz & Leyesdorff, 2000). These individual, 
micro-scale successes have led to the development of a set of stylised USO ‘facts’, which 
allow policy makers to rationalise why USOs could potentially be valuable for their terri- 
tories. Thus the facts are as follows: 


1 USOsare ‘high-tech’ employers, paying good wages and promoting entrepreneurship 
(Etzkowitz, 2001), 

2 USOsbuildon global technological and client knowledge in building new networks to 
access finance, sales and marketing (Dahlstrand, 1999), 

3 USOs retain close linkages back to their ‘parent’ institution, through equity holdings 
incubators, technological transfer, recruitment and research collaboration (Heydebrook 
eHal2.002)1 

4 USOs are sources of entrepreneurs whose technological entrepreneurship can trans- 
form the wider regional economy (Etzkowitz, 2001; Venkataraman, 2004), 

5. USOs are sources of technological spill-over, and can promote and shape the emer- 
gence of regional technology clusters (Di Gregario & Shane, 2002; Benneworth & 
Charles, 2004) and 

6 USOs stimulate business support services and infrastructure, benefiting other start-ups 
(Lockett et al., 2003). 


In this chapter, we are interested in exploring whether USOs have the potential to 
improve the economic situation of less successful regions, and by examining these stylised 
facts, it appears that they operate at two levels. Facts 1, 2 and 3 are facts relating to the 
type of firms that USOs tend to be, while Facts 4, 5 and 6 suggests that USOs improve 
their regional innovation systems. 

Although all these stylised facts could conceivably be true in particular less successful 
regions, the firm-based facts (nos. 1 to 3) appear to exaggerate USOs’ benefits for periph- 
eral regions, because firms in LFRs are less likely to demonstrate those high-growth char- 
acteristics. Conversely, if USOs create wider regional benefits (nos. 4 to 6), these are likely 


Understanding University Spin-Offs’ Impacts on Less Successful Regions 73 


to have much greater impacts on LFRs because they make a much greater proportional 
contribution (Fontes & Coombs, 2001). On the basis of facts 4 to 6, it is possible to sug- 
gest a heuristic model by which USOs have an impact on their regional innovation system 
(RIS) (cf. Figure 1). 

This model draws on Muller and Zenker’s (2001) observation on the co-evolution of 
knowledge between consultancies and innovating businesses. The basic heuristic is that the 
spin-off works with the university to create some kind of knowledge pool, which other firms 
use as a resource, making it easier for them to innovate. The nature of the pool is however 
very ambiguous, covering everything — from a Industrial Liaison Office created to help 
spin-offs, which also helps regional firms, to the ‘demonstration effect’ of high-value spin- 
offs on the attitude of the professoriate towards commercialisation. Ultimately, what all 
these activities do is to help the region sell itself more effectively to the outside world, either 
through codified innovative exports or through attracting high value-added investment. 

Figure 1 is highly stylised, and highlights a process of interaction between a number of 
players in the regional innovation system. What this heuristic does not show is the full sys- 
tem and, in particular, how different actors interact in creating a territorial knowledge pool. 
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Figure 1: Heuristic model of how university/business interaction creates a more 
generalisable territorial advantage. Source: after Muller & Zenker, 2001. 
Reprinted in modified form from Research Policy 30 (9) Muller, E., & Zenker, A. “Business 
services as actors of knowledge transformation: The role of KIBS in regional and national 

innovation systems”. pp. 1501-1516. Copyright (2001) with permission from Elsevier. 
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To develop the stylised heuristic into something that more closely fits the reality of partic- 
ular situations, we turn to look at the supporting elements of the knowledge pool. 


Spin-Offs: The Territorial Knowledge Pool and the Regional 
Innovation System 


Figure 1 shows the process by which USOs assist regional economies. However, from the 
preceding discussion, it is clear that there are a range of different things which could 
potentially be covered in the definition of the territorial resources on which third parties 
draw (Heydebreck et al., 2000). These might range in scale from universities establishing 
incubator units for ‘their’ USOs which become more general ‘hatcheries’ for local busi- 
nesses, often costing millions of euros, to involving past alumni in the teaching in gradu- 
ate-entrepreneurship programmes, which might be done pro bono. 

We have elsewhere worked through this idea and highlighted three sets of key relation- 
ships that influence this collective asset-creation process (Benneworth & Charles, 2005a). 
The ‘regional knowledge pool’ identified in Figure 1 — supporting technological transfers 
between universities and firms — is sustained by various other supporting relationships of 
that regulate access to the pool. We have developed a model, which endeavours to show all 
the relationships shown in Figure 2. In particular, we highlight three important networks 
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Figure 2: A mapping of the literature onto the heuristic UBI model. 
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and sets of relationships, which have to be explored in order to make sense of the regional 
impact of USOs as follows: 


* Spin-off firms can make universities more open to other commercial collaboration activ- 
ity, helping SMES to access their knowledge resources, 

* USOs can interact with other HTSFs and partnerships and help them solve their inno- 
vation problems and 

* USOs can work with policy makers and development agencies to help them to be better 
at working with HTSFs. 


Different literatures are used to understand elements of the relationships between uni- 
versities and USOs (Benneworth & Charles, 2005a). In Figure 2, there are a series of 
regional relationships that determine how effectively the benefits of spin-offs are trans- 
mitted into the wider environment. 

The first set of relationships (1) is largely internal to the university and is the formation 
of the commercialisation activity within the university — represented in Figure 2 by 
arrows. To answer the main research question, it is necessary to explore how these changes 
in behaviour around the university, both in terms of policies and culture, affect the overall 
knowledge pool. This is done in our model by using knowledge communities approach. It 
has been assumed that professionalisation of the technology transfer community is largely 
beneficial, but when the impacts on the knowledge pool are considered, professionalisa- 
tion can be a problem as much as a benefit. Professionalisation seeks to ensure that firms 
do not rent-seek on university knowledge, but the difference is that knowledge can have 
greatly differing value to universities and to firms. In particular, policies that stop multi- 
national companies from free riding on university research programmes also have the 
potential to stop spin-off entrepreneurs dipping into the tacit knowledge pool at universi- 
ties and exploiting discrete bits of know-how. This is an intriguing tension for universities 
to manage because even at a heavy discount the potential future value of bits of unknown 
technology are very high, while indeterminacy might make their value to SMESs very low. 
How universities manage this relationship will clearly play.a significant role in the 
openness of the university to local businesses, and hence the accessibility of the regional- 
knowledge pool. 

The second relationship (2) is between the university and regional business support 
organisations (BSOs). This relationship is traditionally regarded as unproblematic as uni- 
versities transfer their technologies in ways that are coherent with other partners’ regional 
development strategies. From this perspective, informed by new regionalist literatures, the 
university has the capacity to be a much more active partner in regional development, and 
to improve the regional innovation environment. However, when universities start produc- 
ing USOs (and those USOs are the result of university strategies) then this creates a new 
market for business support services in which universities have an interest because those 
services contribute to equity growth in their companies and also create a beneficial envi- 
ronment in which other companies can be formed. Again, the model suggests that the key 
research interest in these relationships is how they sustain the knowledge pool, encourage 
SMES to access it and ensure that there is a high level of exchange between actors. 

The third relationship (3) is between USOs and other businesses, supporting access to 
and participation in the knowledge pool conceptualised in terms of the universities and 
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firms, who work to create new institutions that systemically support and promote innova- 
tion-based regional growth. Part of this activity might be thought of as clustering, working 
collaboratively to solve innovation problems, and more generally, benefiting from prox- 
imity. USOs may play a role in shaping the regional trajectory of a place, and potentially 
its local style of innovation, if they come to play a big role in working with other firms. 
Wicksteed”s (2000) and Lawton Smith et al.’s (2003) family trees from spin-off firms in 
Cambridge and Oxford, respectively, are interesting illustrations of how this can happen in 
more successful regions. Equally, deeper webs of relationships between USOs, their spin- 
offs and other firms may improve the innovation environment in such places. 


From the Regional to the External: Systemic Upgrading Effects? 


The review of the three bodies of literature associated with the model, and related at length 
to Benneworth and Charles (2005a), suggests that there are a number of key questions that 
can be used to explore whether a set of USOs in a particular place are contributing posi- 
tively to the economic development of a host region. But the problem is that these are 
entirely regional changes while the key question with which this chapter is concerned is 
“Do a set of changes within a region add up to a regional transformation?” Thus, it is 
necessary to build a conceptual bridge between this local/regional mobilisation, and the 
way local and regional activities are mobilised to generate improved exports and invest- 
ment (Malmberg & Power, 2005). 

To address this issue, we use the RIS framework. The RIS concept was developed in the 
1990s by Cooke et al. (2005) to explain industrial conversion in a number of declining 
industrial regions. Cooke (1995) assembled extensive evidence that economic conversion 
was most successful where declining industries provided a positive infrastructure promot- 
ing the emergence of new sectors. Later articles refined this idea that new sectors emerged 
in old RISs where the existing industrial structure bound knowledge-producing and knowl- 
edge-using sectors in a region tightly together (Cooke et al., 2003). New sectors emerged 
from the combination of new global knowledges importèd by knowledge producers (e.g. 
universities), and the subsequent export of that knowledge by existing companies in their 
global production networks (Hospers, 2004). Locality or the ‘region’ mattered in provid- 
ing particular infrastructures, institutions, knowledges and cultures, which combined these 
two sets of global inputs together most effectively (Cooke & Piccaluga, 2004). 
Consequently, global knowledge flowed through the region out into global markets, as part 
of a virtuous circle of knowledge production emerging as a valuable regional economic 
sector. This is represented in Figure 3. 

This raises the question of what improvements can be made in the RIS which will allow 
better co-ordination of, and interaction with, these global networks. There is a range of 
explanations in the literature as to why RISs in LFRs do not interact well, ranging from a 
lack of local institutional capacity (Amin & Thrift, 1994) to a lack of critical mass, the lack 
of entrepreneurial resources (Dubini, 1989) and a mismatch between the science base and 
the knowledge users (Fonies & Coombs, 2001). Our conceptual framework is, therefore, 
that the better functioning knowledge pool shown in Figure 2 helps to plug a gap between 
the two sub-systems in Figure 3. 
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Figure 3: The regional innovation system as a local circulation between globally 
connected regional innovators. Source: after Cooke (2005); in Benneworth (2004). 


The Two Case-Study Regions and Their Universities 


In the remainder of this chapter, we explore how this model has been operationalised by 
considering a piece of research undertaken in two LFRs, Newcastle in the North East of 
England and Twente in the Netherlands (cf. Benneworth & Charles, 2005b; Benneworth et 
al., 2005 for more information). Both universities have been actively involved in regional 
engagement since their creation while both regions have suffered in their own way from 
industrial decline, with the result that in each region the university has become a signifi- 
cant economic development actor. 


Newcastle, North East England 


Newcastle is the main city of the old industrial region in the North East of England, one 
of the first regions in the world to industrialise (from the 1780s onwards), and whose eco- 
nomic decline spanned the entire 20th century, from accounting for 10% of annual global 
shipping output to the virtual disappearance of its once-dominant coal, steel and ship- 
building industries. The university at Newcastle began as a marine technology college and 
a medical school, supporting local firms, and its practical purposes have continued to this 
day through its close relationships with industrial partners. 

Until the 1960s, although employment and the competitiveness of the industrial base 
dwindled, regional employment remained dominated by extractive and heavy engineering 
industries. From the 1950s onwards, UK government policy discouraged close linkages 
between universities and regional firms, requiring all licensing deals to be approved by a 
national body, the National Research and Development Corporation (NRDC). Although 
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there were many ad hoc connections between Newcastle University and local firms, until 
the 1980s, the university did not really have a systematic policy for encouraging academic 
enterprise (Potts, 1997). 

At the same time as the national commercialisation regulations were changed in the 
early 1980s, removing NRDC’s monopoly, Newcastle University began to engage more 
seriously in regional innovation activity and spin-off promotion. The initial focus was on 
encouraging professors and lecturers to run businesses to commercialise research findings; 
the result was a number of hybrid research groups, all ‘controlled’ by one or more leading 
academics, but with a mix of Ph.D. students, post-doctorate research associates, commer- 
cial researchers, laboratory technicians and commercial development and sales staff. In 
some cases, people performed dual roles, being cross-subsidised between different com- 
mercial development and academic research projects. The ‘academic founder’ remained 
responsible for winning contracts and ensuring delivering research, commercial and pub- 
lication outputs, and in reality, there was evidence that the whole academic/commercial 
unit functioned as a single business, albeit with mixed and complementary aims. 

This has remained the dominant model for spin-offs at Newcastle University, although 
it has been formalised in recent years with the creation of an Equity Committee to evalu- 
ate academics’ business plans and draw up contracts to charge academics for commercial 
use of university facilities. Some of the research groups have actually left the university 
and set themselves up as independent businesses, having been ‘incubated’ within the uni- 
versity environment. One of these became Novocastra Laboratories, which was sold for 
£30m in 2002, and the university received a significant share of this price, reflecting its 
stake taken in the early 1980s. 

The university has achieved a great deal of successes from its spin-outs in recent years 
(Benneworth & Hodgson, 2005); spin-offs have contributed greatly to the university and 
the region. Although the precise approach used by the university has varied, in particular 
in terms of the central enthusiasm for taking shares in businesses, the university has been 
a fertile environment for spin-off activity. The university also ensured that it has been able 
to benefit from that spin-off activity — because it is located in a region with few effective 
innovators with which to collaborate, it faces the risks inbusiness engagement of wasting 
time and money. Spin-offs have been used to help mediate that risk by building trust 
between the university and collaborating businesses. 

Individuals in collaborating businesses have been brought into the wider university 
‘family’ by involving them in institutions like the Equity Committee, Senate and visiting 
lectureships, to bring their knowledge of entrepreneurship into the university without 
undermining the university’s strong position in international academic circles. Although 
spin-off activities are centrally controlled very tightly within the university, it is vital to 
ensure that the university is not destabilised as an institution, and to ensure the sustain- 
ability of its ongoing regional impacts. 


Twente, the Netherlands 


Twente is an old textiles region, whose industry dates to the Brussels uprising of 1830, when 
the Kingdom of the Netherlands ceded its main textiles towns of Brugge and Gent to the 
newly created Kingdom of Belgium. Twente”s soils were too poor to permit subsistence 
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agriculture, and its farmers had developed a range of other craft skills, including domestic 
handloom weaving. Under the patronage of King Willem I, a strong textiles industry 
emerged in Twente after 1830, but suffered ‘lock-in’ from the turn of the century, as wages 
rose, colonial monopoly markets crowded out other trade and key textiles businesses failed 
to innovate. 

From the end of World War II, the industry was shedding around 1200 jobs a year 
(from 80,000) in textiles, and the Technical University of Twente (UT) was created in 
1962 to revitalise the declining textiles industry. UT was created as an explicitly experi- 
mental institution, the Netherlands’ only campus university; to avoid UT poaching lec- 
turers from the two other technical universities, a number of industrialists were appointed 
to the professoriate, thereby to contribute to the national mission of developing strong 
technical and engineering services. Between 1965 and 1970, one-third of all textiles jobs 
in Twente were lost. This precipitated a regional economic crisis and jeopardised the 
industrial mission of the university, but UT reinvented its mission in response to this, 
focusing on diffusing its technology base into the region through new firm formation, 
rather than supporting the moribund textiles industry. 

The most famous aspect of this was the Tijdelijke Ondernemers Programma (TOP, 
Temporary Entrepreneurs’ Scheme) about which a huge amount has appeared in prede- 
cessor fvolumes. This programme has created 3000 jobs in its first 20 years (Sijde, v.d. 
et al., 2002). These firms were founded mainly by UT graduates, who worked with a uni- 
versity research group for a year to develop a business plan. The scheme was highly suc- 
cessful, and stimulated a number of other supporting developments for the growing 
number of high-technology small firms. An American computer company was persuaded 
to invest in a business technology centre (BTC) adjacent to the campus because there was 
a need for accommodation for these high-technology firms. 

The municipality was subsequently persuaded to redevelop the area around the BTC as 
a 40-hectare business and science park (BSP) because growing TOP-firms needed accom- 
modation near the university as they outgrew the BTC. The regional development agency 
was persuaded to create an innovative growth venture fund (Innofonds) because of the ris- 
ing number of businesses with good business plans needing growth finance. The univer- 
sity established a networking organisation, the Twente Technology Circle (TKT), to help 
TOP firms sell to large regional businesses; entrepreneurs took over the TKT after 2 years, 
and developed it by focusing on managing collaborative innovation support programmes. 

A key element of the UT approach has been the separation of the professoriate from the 
entrepreneurial activity; the majority of the firms are founded as being totally independent 
from the university in employment terms. A number of the firms have grown to become 
important innovation actors in their own way, complementing what the university does and 
helping other firms — particularly high-technology start-ups — to deal with the problems 
of business foundation. The TOP programme uses previous alumni to provide advice to new 
business founders, and the TKT also provides a means for potential entrepreneurs to discuss 
their business plans and to help them find finance. This approach has been very ‘hands-off’ 
from a university perspective, although highly successful in terms of firm numbers and 
employment generation. Recently, UT has developed an alternative, more active technology 
commercialisation mechanism, the so-called Knowledge Accelerator model, in which staff 
are funded to commercialise an idea within a company partly owned by the university. 
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However, the central feature of the Twente model to date has two parts: first, the uni- 
versity has opened itself up as a home for entrepreneurs, and second, the university has 
used the spin-offs that have later emerged from this ‘openness’ policy, to portray itself as 
an entrepreneurial university. This has enabled UT to persuade investors in both govern- 
ment and private sector that investing in activities for SMEs and commercialisation will 
produce profits and desirable policy outcomes. 


‘Up-scaling’ Spin-Offs to Have Wider Impacts 


While spin-offs have been associated with many archetypal successful economies, contro- 
versy surrounds their value to LFRs; the economic development problems of such place 
derive in part because of their lack of attractiveness to high-tech knowledge-intensive 
investors. Spin-offs tend to be small firms, and cannot easily change the attractiveness of 
a whole region for investors. Nonetheless, the research established that spin-offs did make 
both case-study regions attractive to their national governments for science investment. 
The main finding was a chain of connections beginning with spin-off formation and cul- 
minating in reshaping the opinion of one group of outside investors towards each respec- 
tive region (namely, national science and technology policy makers). 


USOs As Key Players in Regional Mobilisations 


The research in both regions found that spin-offs were vital connection points in building 
up regional networks. These networks were not just actors who interacted, but who inter- 
acted purposefully and constructively by exchanging resources and building projects. 
These projects then became the basis for further innovative activities. Over time the scope 
of these activities increased. In the previous section, we have already seen how TOP and 
BTC together provided the basis for TKT, BSP and Innofonds. This process of construc- 
tion and extension was seen more generally. 

In both regions, these types of projects helped to provide innovation resources for other 
actors, and so they became significant features in the regional innovation activities in par- 
ticular sectors. However, building up these networks was not a simple process: there were 
several barriers that had to be addressed, and USOs were important at each stage in the 
process. In both regions, USOs were genuinely ‘heterogeneous objects’, pulling together 
resources from many sources and producing a single ‘object’, the firm. This created a 
capacity to do this more frequently, and also the capacity to assemble larger ‘heteroge- 
neous objects’. The spin-offs also demonstrated that these heterogeneous objects could be 
successful, not only by generating money but also by creating new high-technology 
research partners for the university. 

In the case of Newcastle, spin-offs were a mechanism to identify and build trust with key 
regional actors such as business angels, entrepreneurs and venture capitalists bringing them 
into the broader Newcastle commercialisation family. In Twente, spin-offs formed their own 
networks around the university, such as TKT and the Mechatronica Valley Foundation (SMV). 
In both cases, the strong boundary between the wider university community and the region 
created a ‘space’ for high-technology economic development. These successes — albeit at a 
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relatively modest scale — encouraged regional partners to consider whether large projects, 
combining more resources, would bring proportionally greater rewards. 

In both regions, the assets of the university and the other community members, including 
spin-offs and trusted third parties, were used to create larger scale high-technology activities 
that would have not been possible using just one party’s resources. The International Centre 
for Life (ICfL) and the Institute for Nanotechnology Exploitation (INEX) at Newcastle, and 
the MESA+ Nanotechnology centre and BSP at Twente were all created within these pro- 
tected spaces, and anchored and embedded in the hostile regional environment. They there- 
fore represented heterogeneous multi-agency projects, where a range of resources were 
combined within this protected space to produce something more durabile. 


From Regional Projects to Regional Innovation Sequences 


Through these heterogeneous multi-agency projects, USOs have facilitated broad partner- 
ships. They have demonstrated that science was profitable, which attracted further 
investors. These local partnerships then developed larger ‘flagship projects’, transforming 
particular one-off successes into a potentially more systematic commercialisation capa- 
city. USOs were a vital actor within partnerships that mobilised around these large ‘flag- 
ship investments. INEX, MESA+, ICfL and the BSP are all projects, but over time they 
became filled with economic activities around technology commercialisation, which is 
what made them significant. In a (limited) number of sectors in each region, (i.e. nan- 
otechnology and biotechnology in the North East, and nanotechnology and robotics in 
Twente), activities began to cohere within the space, which in turn expanded the scope and 
the content of the university family. 

In all four sectors, regional companies were involved in these activities, with examples 
of former branch-plant and low-technology activities improving their R&D content. In the 
North East, in 2001, the pharmaceutical industry was dominated by engineering services 
and manufacturing. By 2004 there was a pharmaceutical biotechnology industry including 
high-technology spin-offs from low-technology firms who worked closely with the uni- 
versity as part of that spin-off process. 

The research found several such ‘sequences of innovation’ in each region, where inno- 
vative firms, spin-offs, the university and the multi-agency institutions (e.g. INEX and 
MESA+) came together. These sequences of innovation were coherent, and in both 
regions, this coherence became demonstrated through ‘visible evidence of commercialisa- 
tion of science and technology’. These activities in both regions enrolled regional policy 
makers with responsibilities for economic development policy into funding activities 
based in the flagship projects, which also extended those projects’ scope. 

In the North East, the university had funded INEX from its internal reserves in the 
period 1995-1999. During that time, a bid to the national government for support funding 
had been rejected, but the university nevertheless concentrated funds into INEX. In 1999, 
the newly created regional development agency awarded the university with £420,000 to 
fund a clean room (giving INEX a physical form). In 2001, a review of the regional sci- 
ence base for the RDA identified nanotechnology as one of the five areas in which the 
region had global research strengths but with relatively poor links to the regional industrial 
base (ADL, 2001). 
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Likewise, in Twente, the university had concentrated research resources into nanotech- 
nology in creating the MESA+ facilities and research network. MESA+ provided an effec- 
tive incubation space for new small firms supported through the TOP programme (gv). 
These new firms began to engage with the regional development infrastructure — a num- 
ber sought finance through the regional seed capital fund, and a number moved into the 
BTC and the BSP. Thus, the RDA and regional partners became aware that MESA+ was a 
vital asset that could help them realise their own economic development goals and aspira- 
tions. Various elements of this commercialisation system, particularly the TOP, the BSP 
and MESA+ were written into a number of key economic development strategy docu- 
ments. The university, RDA and municipality reached an accord in 2005 that there would 
be a new enlarged BSP created adjacent to the current site, and all parties undertook to 
invest in creating this new regional commercialisation infrastructure. These university- 
based flagship activities therefore enrolled external partners and funders, and were trans- 
formed into wider regional assets. 


Multi-Agency Projects Extending Beyond the Region 


USOs became embedded within large regional infrastructure projects in each region, and 
in certain cases, these projects ‘caught the eye’ of national policy-makers in ways that 
brought further investment to the region. One means by which this was done was that an 
implicit ‘commercialisation model’ emerged in each region which promised repeatable 
success in commercialising university-based knowledge to outside investors. Proving this 
was important to national science policy in both countries; both the UK government with 
its 10-year science strategy and the Dutch Balkenende Cabinet, where government inno- 
vation was one of its three pillars, emphasised its critical importance. The regional com- 
mercialisation models demonstrated that each ‘region’ had become a ‘place’ to 
commercialise university research as follows: 


* The ‘Newcastle model’ was mobilised by Newcastle University to lobby the UK 
Treasury for specific funding and planning powers under the ‘Science City” policy. This 
lobbying highlighted INEX and ICfL’s past successes, arguing that further government 
investment would generalise these activities: the whole university would revitalise the 
whole city. The government pledged £30m for a new campus development embodying 
those INEX and ICfL exploitation concepts. 

* In Twente, university corporate plans to extend the BSP as were adopted and adapted by 
the Ministry of Economic Affairs in their National Spatial Economic Strategy (MINEZ, 
2004). A Twente Knowledge Park was designated one of the three nationally significant 
strategic science parks, pledging millions of euros in support of this; the ‘Twente 
Approach’ is also designated as national best practice for the other two parks. 


Upscaling and Enrolling USOs Into Wider Innovation Outcomes 


Central to our findings was the pathway through which ‘small’ USOs were transformed 
into ‘large’ attractive best-practise models for success. Particular small firms became 
enrolled into larger flagship activities, which in turn became represented as generalised 
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territorial models for economic improvement. In each of the case-study regions, what the 
spin-offs did was to participate in forming a community around the university, and there 
was a strong external boundary between this university ‘family’ and the wider regional 
economy. We found several steps in this ‘upscaling’ process. 


(i) USOs created small high-technology communities anchored around the university, 
(ii) USOs stimulated new flagship projects, then filling them with locally successful 
innovative activities, making communities tangible ‘places’, 
(i) USOs brought in third parties into these high-technology places, working collectively 
to be more innovative and 
(iv) finally, they showed outside investors that LFRs are places for high-technology 
(commercialisation) work. 


The university was a vital partner throughout the upscaling worlds; the university — as 
a large, globally networked actor — insulated the early-stage firms from extremely hostile 
outside environments, allowing only very trusted partners into this ‘protected space’ for 
commercialisation. This shows two dimensions of the improved regional innovation envi- 
ronment; resources for entrepreneurship and innovation — scarce in LFRs — were incu- 
bated in the university community, and these resources were then actively pulled together 
into big projects. 

We found that both these features also promoted further spin-offs. The evidence of past 
successes with creating spin-offs had been used to justify creating high-technology seed 
funds in each region (NorthSTAR and Innofonds). These seed funds made it easier for 
researchers in the ‘university community’ to establish their companies. However, other 
firms were also able to use the funds, and more generally, the various assets that were built 
up attracted other companies to want to work with the university family, to draw on the sci- 
entific labour market, contact investors and share expertise. 


Spin-Offs as Animateurs of Regional Renaissance? 


In these two case-study regions, we have seen examples of how university spin-off com- 
panies have become embedded in broader projects which have in turn contributed one 
external element into the RIS, external investment from science policy investors. The 
small-scale spin-off activities become embedded in multi-agency projects which are in 
turn embedded in regional sequences of innovation within the regional knowledge pool 
that is tightly bounded by the university and its family of trusted partners. These anchored 
and embedded multi-agency projects, with their proven track record of successfully stim- 
ulating sequences of innovation then caught the eye of outside investors, and helped to win 
external investment, investment which poured into the regional knowledge pool, and 
helped improve the quality of that pool. 

This relates back to the various heuristics and models discussed in the first half of the 
chapter. Although Figure 2 is a generic model for the operation of the knowledge pool, the 
dynamics that it highlights are precisely the dynamics through which the multi-agency 
projects are assembled, bringing firms, USOs, the university and business support organi- 
sations together. These projects become institutionalised, at which point they acquire a life 
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of their own, independent to some degree of the various partners, which in turn densifies 
the innovation system (cf. Figure 3). Those projects can in turn be enrolled into larger proj- 
ects, although this might merely appear as if the scope of the original project is extended. 

This appears to suggest that the knowledge pool and, in particular, the ‘objects’ created 
in the knowledge pool like INEX, MESA+, the BSP and ICfL, are helping to plug the gap 
between the various elements of the RIS shown in Figure 3. Thus, in Figure 4, we com- 
bine these two diagrams to give a heuristic model for the upgrading of an RIS through 
spin-off activities. 

Of course, this is an attempt to simplify a long-term process by which innovation assets 
build up in particular places. Moreover, in this research we were not able to capture in a 
meaningful way the impacts of these projects on external investors’ perception of the 
regions as places to do research. In this final section, we therefore discuss what appears to 
be the key controlling variables on the extent to which active engagement by universities 
can improve the functioning of weak RISs to produce more general economic benefits. 


‘These Things Take Time’ 


The most notable observation about the promotion of spin-off activity in both cases is that 
it has been a long-term process. Taking any 5-year period in the last 20, progress at both 
the institutions appears unremarkable and somewhat pedestrian in the context of the over- 
all regional economic situation. However, taking the 20-year perspective, in both cases 
there has been a dramatic regional impact, although of course related to other economic- 
development activities. Both regions have reinvented themselves as places with world- 
class skills in some high-technology areas — Newcastle has been designated a Science 
City by the UK government and Twente has been awarded one of the only three science 
parks of national strategic importance by the Dutch Government. 
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Figure 4: USOs and the regional knowledge pool upgrading the RIS. 
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Spin-offs have been an important element of this regional reinvention because they have 
demonstrated that knowledge can be profitably commercialised in these places, not just as 
an act of faith to policy makers, but to financiers seeking to make real investments and 
receive real profits. In Newcastle, they have been ‘sheltered’ within the university because 
of the general hostility of the environment towards entrepreneurship, but have increased 
the scope of what the university could do. In Twente, small, local networks have built up, 
but these have been ‘piggy-backed’ on by others to build larger, more globally-competitive 
activities anchored around the university. The activities have built up slowly, but the build- 
ing up process has given strong supportive networks, which anchor regional innovation 
assets more strongly in the region. 


Commitment from the University 


What has underpinned the longevity of spin-off policies given the long incubation time for 
success is that in each case, the university has been committed to regional engagement and 
spinoff promotion, for a long time period. In the case of UT, this was driven by a Rector 
Magnificus, Professor Harry van der Kroonenberg, who committed the university to spin- 
off promotion activity effectively for 9 years; his success in this encouraged other Rectors 
to extend this support. Likewise at the Newcastle University, regional engagement has 
been a core mission since the early 1980s, when together with the Polytechnic and the City 
Council, they funded a city technology centre (1984); Newcastle University was a key 
founder of Higher Education Support for Industry in the North (1989); they appointed an 
executive board member with responsibility for regional development (1999); and finally, 
they appointed an explicitly entrepreneurial venture capital development post (2001). 

In each case, the university has supported spin-off formation because there has been a 
‘pay-back’ for the university’s other missions, teaching and research. At Newcastle, the 
expanded ‘research businesses’ have a much greater research productivity than the research 
groups that are purely academic, and many spin-offs have put research funds back into the 
university. Of course, Newcastle were also pricked into more aggressively supporting spin- 
outs when one company in which the university had failed to take an investment sold for over 
€10m at the turn of the millennium, leaving many counting the cost of their caution. At UT, 
spin-offs have been used as a political tool to help the university access funds from external 
partners, in particular the regional development agency and central government, which is 
particularly important because UT is a relatively small institution without a medical school. 


Using Spin-Offs ‘Constructively’ 


In both regions, the total direct economic ‘footprint’ of the spin-off companies is small, 
with USOs employing a few thousand people and with relatively few linkages to other 
regional businesses. Spin-offs have, however, made an observable difference when they 
have been used to build up other supportive activities and it is these supportive activities 
that have a broader regional impact. The best example of this is the case of the TOP pro- 
gramme, which has been built into a sequence of larger projects culminating in the national 
government recognising ‘the University of Twente”s expertise in spin-offs’ as an asset of 
national strategic importance, rewarding it with a special science park. 
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A similar issue can be seen in Newcastle, where the university used strategic reserves t0 
fund a commercially focused nanotechnology professor; he won European and national 
government funding for a research facility, which he then also used to incubate spin-offs as 
part of a portfolio of technology transfer activities. When the UK government was criticised 
by its national Parliament (through the Science and Technology Committee) for failing to 
adequately exploit nanotechnology, Newcastle University was given a large government 
grant for commercialisation, again recognising their expertise as something of national sig- 
nificance and the university’s record in spin-offs was one factor in winning that grant. 

What was ‘constructive’ in each of these cases was that the investments won funded 
more generally-available resources for innovation and entrepreneurship in what were oth- 
erwise relatively poor innovation environments. Although the two examples cited are from 
the public sector, in both Twente and Newcastle, spin-offs have been important in attract- 
ing large external inward investors who want to work with the spin-outs, but which have 
much wider impacts on the regional innovation environment. 
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Chapter 7 


Which New Venture Ideas Get Public Sector 
Innovation Support? A Study of Early-Stage 
Financing from a Supply-Side Perspective 


Charlotte Norrman, Magnus Klofsten and Elisabeth Sundin 


Introduction 


Klofsten et al. (1999) have noted that there are a few studies on public pre-seed capital for 
early-stage new technology-based ventures. Although starting a new business, especially 
if it is based on a new invention, requires patient financial resources, the demand for and 
supply of these resources are not always in equilibrium. This issue is not new as in the UK, 
for example, the importance and existence of financial gaps have been discussed since the 
Macmillan report (Macmillan, 1931). Storey (1994) has stressed that the term gap is irrel- 
evant and prefers more specific terms such as market failure or credit rationing instead. 
However, for others (Oakey, 2003), a funding gap does exist between the earliest stages 
and the time for market launch in new companies, due to the fact that venture capitalists 
prefer to fund companies when they are relatively closer to a market launch of their prod- 
uct. Venture capitalists do not support projects when they cannot see an exit, with a 
prospect of getting a good return on their capital. 

New technology-based firms are especially likely to experience a financial gap. They 
are often spin-offs, based upon ideas developed in universities or research-intensive 
companies, and have a relatively longer period of development from idea to market 
(Drucker, 1985; Oakey, 2003). For Sweden, Landstròm (2003) concluded that, in the late 
1990s, there was relatively good access to capital for small businesses. Financing was 
not a dominant problem, even for new ventures, due to public actors like the Swedish 
Innovation Centre (SIC), which has since 1994 offered conditional loans, both to private 
persons and to firms in their early stages. The loans and subsidies from the SIC have 
been soft and uncomplicated, which means that the SIC did not interfere with the inde- 
pendence of the innovator or entrepreneur in the manner common for traditional Venture 
Capital Firms facilitated by their ownership of shares of the company. Klofsten et al. 
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(1999) stress the importance of financing, especially when the venture is in its earliest 
stage, and show “that the granting of financial support increased the credibility of the 
recipient towards subsequent complementary public and private sources of financing” 
(p. 90). However, too much capital is not always good. In fact undercapitalization has 
been put forward as a winning entrepreneurial strategy (Goldstein, 1984). Moreover, the 
problem of over-abundance was shown during the recent collapse of the stock exchange, 
where IT companies, despite enormous contributions from venture capital did not man- 
age to survive. Hence, prudent small-scale public financing is essential for entrepreneurs 
and innovators in their earliest phase. 

Despite Storey’s (1994) assertion that public financing of new venture has, as a 
whole, little or no success, Oakey (2003, p. 177) states that public sector capital can be 
used as a “pump priming mechanism to trigger the input of following private sector 
funding”. He continues, “the public and private sector can be seen as complimenting 
each other and should not be viewed as oil and water that cannot and should not be 
allowed to mix”. This apprehension is also put forward in a Japanese study (Kutsuna, 
2002), where the relationship between public and private financing is discussed. The 
study claims that public financing is important, especially in situations where high risk 
is combined with a lack of distrainable assets, which is common among knowledge 
intensive ventures. 

The situation in Sweden today shows a venture capital market that has not recovered, 
and where the public money invested in support of new ventures is decreasing. The SICs 
mission is judged to be fulfilled, and wound up in 2004, after its original foundation of 
SEK 529 millions (MEUR 56.7) was consumed. No one yet knows what will follow. This 
means that the question about financing is now of a high interest. Since a new public finan- 
cial system for new ventures is being developed, the issues discussed in this chapter are of 
high importance, both for the public financial system and for the ventures that will be the 
incorporations of tomorrow. 

If it is feared that public financial systems are socio-economically ineffective 
(Storey,1994), it is important to evaluate them and learn from their past failures. Here, we 
are interested in what factors are affecting the possibilîties of gaining support. Our study 
covers a period of almost 10 years. Before and during the study, many questions have 
arisen concerning success. Does the type of the company matter? Does gender matter? 
Does the type of idea matter? Where does the applicants come from? For what purpose do 
they ask for and gain support? How does the supply-side view the system? How are the 
applications handled? What priorities does the supply side have? 


Sweden Innovation Centre: One Actor at the Public Pre-Seed Arena 


In the annual report of SIC for 2002, the following explanation of SIC objectives is given: 
“SIC supports innovators in their absolute earliest phases of development with financial . 
capital, advice and networks. One of the objectives of SICs work is to create a better inno- 
vation climate in Sweden — a climate where people’s attitudes to innovators is positive, 
and where it is easy for an innovator to receive help to develop his or her concept to a com- 
mercialised product or service.” The SIC was founded in 1994 with a fund of MSEK 529 
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(MEUR 56.7) from the public foundations of employees! and provided by the Swedish 
Government. The SICs foundation rules were, even from the start, that the money was to 
be spent during the project, which was supposed to last for 10 years. Today the SIC proj- 
ect has been shelved. 

Over the years there have been three types of financial support available from the SICs 
foundations. First, there is the conditional loan, which was a “soft” type of loan that was 
secured only on the specific project for which the company or the private person has 
applied for support. If the project turned out well, the applicant had 5 years to pay the loan 
back, but if the project failed commercially, the loan was written off. The maximum 
amount of this loan was, according to the rules, MSEK 0,4. Second, innovation subsidies 
existed, which were grants with no obligation on the applicant to pay the money back. The 
maximum amount of capital granted under this head was approximately KSEK_ 30. 
Scholarship was the third type of support. The SIC scholarships were available only tem- 
porarily . The support from SIC was given, either to firms or to private persons. There were 
also a listed number of using areas that were supported, and other areas that could not gain 
support. 

The conditional loan and the scholarship were directly administrated and provided by 
the SIC, while regional innovation centres spread over Sweden provided the innovation 
subsidy. The conditional loan was marketed and pre-handled by external consultants on 
behalf of SIC. It was made explicit in the application form that support for a project must 
fulfil the following conditions: it must be a new project or innovation, the project or inno- 
vation must be able to be commercialised, and the project or innovation must be techni- 
cally or intellectually advanced. 


Data and Methodology 


This is basically a quantitative study of public financing of innovations in their earliest 
stage. It is based on a database, created from the records of the SIC, which covers appli- 
cations from the start of the SIC project in 1994 to its winding up in 2003. To create the 
database, we have converted the computer-based program used for registrations of appli- 
cants, which was built on a relational database, into SPSS. In SPSS the material has been 
revised, elaborated, classified and refined making statistical analysis of the material possi- 
ble. Our database contains 5839 applications spread over almost 10 years. The database is 
also descriptive; it contains information that shows facts about the actual applications and 
decisions taken on them. Owing to the character of the database, the analysis will be lim- 
ited to frequencies of variables, cross tabs and the comparing of mean values. 

To detect significances in the data, we have used chi-square test to see patterns between 
variables and ANOVA tests for comparison of mean values, when it involves applied-for, 
and supported by grant of capital. Levels higher than 5% have been counted as significant. 
The database contains a large number of variables and the most important are shown in the 
table given below. 


! Swedish: Lontagarfonderna. 
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Table 1: Variables and explanations. 


Variable 


Explanation 


Project number 
Date of application 
Geographical location 


Individual number for each of the 5839 cases 
Receiving date in form of yyyy-mm-dd 
21 regions in Sweden 


Year of birth Valid through birth number for 2140 cases 
out of 5839 

Sex All cases marked as females and scanned as 
females by birth number are coded as females, all 
others as men. 

Legal form Sole proprietorship (in which even private 


applicants are counted), Limited Company, 
Trading Partnership and Limited Partnership (in 
one group), Economic Association 

There are 13 coded using areas for application 
of loan 

Coded by SNI (Classification of Swedish trade 
and industry) 

From a list of grounds of rejections 

The applications have been administrated by SIC 
and by authorised external consultants 


Using area or aim of the loan 
Branch of business 


Reason for rejection 
Administrative official 


To complete the quantitative study and to shed light on the administration process of the 
SIC, we have made a case study of one of the authorised administrators of the conditional 
loans. The case chosen is the judgement group of Swedepark. This case study is based 
upon interviews with one of the former members of the group. The managing director of 
the SIC and his colleagues were also interviewed. The method of the interviews can be 
described as half structured, where questions, hypothesis and graphs have been prepared 
and used as a background for dialogue. Examples of themes for the questions used in the 
administration process are: the judgement process itself, important criteria, marketing, 
relations with the SIC and other actors, history, and the future. 


The Swedepark Judgement Group 


Swedepark° is a non-profit member organisation of 30 technology and science parks in 
Sweden. It was founded in 1989 to promote the common interests of its members. The SIC 
Judgement group of Swedepark was founded in 1994 to administrate pre-seed capital from 
Trygghetsfonden SAF/LO. The SIC was founded in 1994 and, in 1995, there was a meet- 
ing held between the managing director of SIC and representatives from the Judgement i 


° Swedepark has now changed its name into Swedish Incubators and Science Parks (SISP), www.sisp.se. 
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group. The SIC was looking for a partner, who could help them reach out to academic 
innovators and entrepreneurs. Collaboration between the organisations was initiated in 
1996 and lasted until 2002. The judgement group had five members, where one was from 
the SIC, and the others from different science and technology parks in Sweden. The group 
marketed the conditional loans and innovation subsidies from the SIC directly to the sci- 
ence and technology parks in Sweden through brochures and information meetings. The 
SIC was also marketed at the Swedepark meetings, held a couple of times every year 
around Sweden.? 


Validity of the variables 


In order to check the validity of the information and the results from the database, all cru- 
cial frequencies were presented to the manager as well as to experienced members of the 
SIC staff. During this presentation none of the material presented was considered incon- 
sistent or defective. 


Demarcations 


The SIC has, as described above, handled three types of support directed towards innova- 
tors and entrepreneurs in their earliest phases. We have in this study chosen to investigate 
conditional loans. We have dispensed with the analysis of both the scholarships and the 
innovation subsidies. Our reason for not investigating the scholarships has to do with the 
fact that they have only been temporarily available from time to time, and directed towards 
specific areas. The reason for not investigating innovation subsidies is that there were too 
many, approximately 36,000, cases during the period, and regionally registered in 21 sep- 
arate registers. 

To get a deeper understanding of how the decisions behind support or rejection of the 
applications were made, we conducted interviews with the support side. The applications 
for support from the SIC were handled at first by the SIC itself. However, they also used 
external consultants, namely the judgement group of Swedepark, NUTEK, and the 
regional innovation centres (RICs). The best way of studying the supply perspective is to 
do a case study of each actor. However, due to limited time and resources available, we 
chose only one actor, in addition to the SIC. The reasons behind the choice of the judge- 
ment group of Swedepark for this role were: first, we were interested in new technology- 
based firms, which can be found in the science and technology parks. Second, our 
contacts with Swedepark were good and we were familiar with how its judgement group, 
NUTEK, has been working over the years. And third, the group of applicants reached by 
Swedepark was more coherent than, for example, applicants treated by the consultants or 
the RICS. 


3 Interview Torbjòrn Hansson. 
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Sample characteristics 
Applications per year 


During the period 1994-2003, the SIC received a total of 5839 applications for conditional 
loans. The number of applications per year is shown in Figure 1. The small number during 
2003 was due to the winding up of the project. Our database contains data up until 
September 2003. 


Type of firm and gender 


The applications are categorised within the variable “type of firm” as follows: sole propri- 
etorship or private person totalled 2465 (42% of the total) cases, of which 406 were 
females and 2059 were male; limited companies totalled 2577 (44% of the total), of which 
157 were females and 2420 were male; trading partnership and limited partnership totalled 
469, of which 48 were females and 421 were males, while economic associations totalled 
16 (i.e. less than 1% of the total), of which 1 was female and 15 were male. Cases of miss- 
ing information (i.e. cases without either personal or organisational number) totalled 311, 
of which 18 were female and 292 were male. In all, 630 (11% of the total) applications 
were from female inventors and 5209 (89% of the total) were from male. 


Regional Distribution 


The geographic location of the applicants is heavily distorted towards Sweden’s most 
densely populated regions, Stockholm, Gòteborg and Malmò. 


Administrating Officials 


The following actors administered the conditional loans of the SIC. The figures in brack- 
ets give the number of cases handled as follows: the STC office (1380), administration offi- 
cials of NUTEK (706), independent consultants authorised by SIC (2909), the judgement 
group of Swedepark (301), and innovation advisers at the RICs (440). In 2% (103) of all 
applications, the administrator was missing from the records. 


Applications per year 


Figure 1: Year-wise break-up of applications received by the SIC project. 
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Results 
Support and Rejection 


The block graph in Figure 2 shows the number of rejected and supported cases per year, 
averaging a 57% level of support. During 1994, 40% of cases were supported: in 1995, 
55%; in 1996, 62%; in 1997, 63%; in 1998, 63%; in 1999, 60%; in 2000 59%; in 2001, 
59%; in 2002, 43% and in 2003, 53%. 

During 2002, the support was lower, and one explanation is that the stock exchange 
dropped in value. According to the SIC, the later years were subject to a greater restraint 
than the earlier period. The support rate, in total during the period, can be considered as 
high, a phenomenon that will be discussed later in this chapter. 


Type of Firm and Gender 


Type of firm has a relationship with gender. Females are more likely to apply as sole pro- 
prietors or private persons than as representatives of limited companies. In addition, 
females record a higher hit-rate in gaining support, as 77% of the applications from 
females on behalf of limited companies gained support. The difference due to gender 
according to type of company is significant by chi-square test (p = 0.002) for limited com- 
panies. The differences for sole proprietorship and for trading- and limited partnership due 
to gender are not significant. Figure 3 shows percentages arrived from absolute figures in 
the database. 


Using Areas 


There are 13 possible uses that can be applied for support. One applicant can apply for and 
gain support for more than one type of use, and a combination of two or more is normal. 
The most frequently applied for use is initial commercialisation activities (1339 cases), 
prototype development (1144 cases) and construction (1072 cases). 
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Figure 2: Support and rejection. 
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Figure 4: “A selection.” 


Using Areas, Type of Firm and Gender 


A gap in the data exists from 1994 to 1999 in cases.where applications have been sup- 
ported. This absence was caused by the fact that “applied for” amounts of funding have 
been registered only in cases that were not eventually supported. However, from May 1999 
onwards, a new method of registration was introduced whereby the “applied for” value of 
most successful and unsuccessful applications for support was recorded (e.g. the 
proportions “blacked out” in Figure 4). Thus, in order to conduct the following analysis, 
the period from 1999 to 2003 was chosen because this was the period for which amounts 
applied for were almost complete. A few cases remained where, for various reasons, full 
data on individual firms were not available, but this absence did not prevent our analysis. 


Data Selection 


The analysis of the above-mentioned period facilitates results on type of firm and gender. 
Two kinds of analyses are made: cross-tabs, where gender and type of firm have been run 
against support or no support (i.e. rejection); and comparison of mean values for the 
amounts of capital applied for and supported. To detect significances we have used chi- 
square and ANOVA tests. The percentage figures of support presented in Table 2 are 
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sometimes lower than the general percentage figure of support. The reason is that the fig- 
ures presented vary at a detailed level. The generally high support rates, mentioned above, 
are due to the possibility of an applicant to be rejected in one area and to gain support in 
several others. Hence, if there is one supported area, the applicant is counted as the sup- 
ported case, and is not taken to be a partially rejected application. All figures and signifi- 
cances for the using areas according to type of firm and gender are presented in Table 2. 


Administrative Officials 


In this chapter, we have chosen to take a closer look at the judgement group of Swedepark. 
The group operated between 1996 and 2002, during which the group handled 301 cases. 
The support rate for this group is very high at 84%, compared to levels between 50% and 
60% for other decision-making bodies. We asked the judgement group for an explanation. 
The main reason behind the high support rate was an administrative procedure that was 
used during the first years. When the group collected applications directly from the parks, 
they only sent supported cases to the SIC for registration, while rejected cases were not 
reported to the SIC. Rejected cases handled by the group were often cases where the appli- 
cation had been sent direct to the SIC and then forwarded to the group. According to the 
group’s own statistics, the support rate of the group, with all rejections counted, was 
approximately 56%. Amounts supported were approximately 35% of the amounts applied 
for. In total, the judgement group supported 101 applicants with sole proprietorship, 128 
from limited companies and 24 from limited or trading partnership. The number of 
rejected applications and their firm type are not known. However, given the support rate of 
56%, recorded by the judgement group, the estimated number of cases rejected should be 
approximately 200 instead of the 48 cases originally reported. 


Geographical Location 


As mentioned under section Sample Characteristics above, the geographical location of 
applicants is biased towards Sweden’s most densely populated regions of Stockholm, 
Gothenburg and Malmò. If the number of applications is compared to the population in 
each region, a new pattern emerges. The Stockholm region remains number one with a 
comparative figure' of 1.85 applications, followed by a thinly populated region in the 
north. The regions of Gothenburg and Malmò are now placed as number 10 and number 
16 with comparative figures of 0.81 and 0.60. 


How the Decisions Were Made and On What Grounds 


The judgement group of Swedepark handled all cases originating from the science and 
technology parks of Sweden. If the application was not originally directed to the group, 
they later received it from the SIC office. The procedure of the group was as follows: all 


* Comparative figures: 1 = the relation between the population and number of applications is one to one. 
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members briefly read all applications from applicant innovators and entrepreneurs in the 
technology and science parks. The main responsibility for submitting individual applica- 
tions was divided between group members and the responsible member submitted “their” 
cases to the rest of the group. After submitting a case, the group as a whole, decided to 
reject or support, and where relevant, the level of support. 

The submitting member handling the case was in contact with the park from where it 
had originated. Applications were also accompanied by a letter of recommendation from 
the management of the park from where it had originated. To make better decisions, and 
to get better applications, the group worked with contact persons in the regional parks. 
The contact persons, or local tutors, marketed the SIC to the companies in the incubators 
of their parks and supported the applicants with help and recommendations in connection 
with their applications. The role of these local tutors was, according to the group, very 
important. The tutors represented an interface between the group and the applicants in 
their parks. 

The judgement group also collaborated with the RICs in Sweden. Innovators and entre- 
preneurs, according to the group, usually searched widely for financial opportunities. The 
reason behind the collaboration was to achieve better-founded decisions, and be more effi- 
cient and fair to applicants. 

The most important criteria for support or rejection involved the commercial qualities 
of the project presented in the application. According to our interviews, it did not matter 
how technically advanced a product or project was, if it lacked a market, it would not be 
considered viable. The experience of the inventor, entrepreneur (or the team) behind the 
product was also of high importance. Also, close contact with the park where the applicant 
was situated was considered important. 


Discussion 


A number of variables have shown to be significant during analysis of the supported or 
rejected applications. The strongest results were obtained for the type of firm (e.g. the legal 
form of the firm, but also branch). Some deviations according to gender and geographical 
location were also seen. In this section we will also briefly discuss the high rates of sup- 
port, and implications for future systems of public pre-seed capital assistance. 


Type of Firm 


There are many factors that influence growth of new ventures connected to the innovator 
or entrepreneur, to the venture, and to its strategy. The legal form of the firm has been put 
forward as one of the most important factors in several studies, together with market fac- 
tors, location and size etc (Davidsson et al., 2002; Storey, 1994). Almus and Nerlinger 
(1999) show in a German study that firms with limited liability had higher growth rates 
than firms where there was an owner managed businesses. Our analysis shows that the 


5 AII facts about the judgement group is taken from our interview with Torbjòrn Hansson. 
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legal form of the firm was important in receiving innovation support, in this case, from the 
SIC. In general, significant differences are shown due to legal form (see Table 2). In almost 
every case applicants from limited companies applied for, and were supported, with larger 
amounts of capital. It is interesting to ask what the direction of causality is. Do entrepre- 
neurs or inventors that strive for rapid growth start limited companies and achieve their 
goals faster, or is it their choice of legal form that ensures that they gain support, dare to 
take higher risks, and thereby grow faster? 

We asked the staff of the SIC° whether type of firm was something they looked upon 
when decisions on support or rejection were made. The answer we received was that 
they looked upon the application, how well it was founded and its commercial abilities, 
not especially on type of firm. However, they did admit that there was often a connec- 
tion between a well-founded application and type of firm. If the entrepreneur or innova- 
tor has invested substantially in his or her company and his or her idea, the application 
often is better founded. Starting a limited company reflects solid investment in that, in 
Sweden, a venture capital investment of KSEK 100 (KEUR 10,7) from the owner or 
owners of the firm is compulsory. But still they emphasized that the SIC was mainly 
looking for innovations that were new, suitable for commercialisation and with techno- 
logical sophistication. 

When the same question was addressed to the judgement group of Swedepark, the 
answer was that the limited companies often had better-founded applications due to bet- 
ter-founded business ideas. Another reason, stressed by the judgement group, was sup- 
port from tutors in the park. The applicant innovators and entrepreneurs in the parks had 
been informed during their incubation process by the staff of the park. Their business 
and reputation were well known to the tutor, who also had been assisting the judgement 
group with information on their decisions. The application was also, as mentioned ear- 
lier, followed by a letter of recommendation from the park. In addition, the group 
stressed that the quality of the applications from the science and technology parks, in 
general, was higher due to the close bonds between the actors involved. According to the 
director of the incubator of Visteràs Technology Park,” the companies in the incubator 
were recommended to run their businesses as limited sompanies instead of as sole pro- 
prietorships. The reason was that a limited company gave a more solid impression to 
customers as well as to investors. The incubator also offered entrepreneurial training 
programs, where new companies focussed on their business platforms.* This training 
makes the innovators and entrepreneurs more aware of the importance of, for example, 
business and marketing plans. 

Since governmental pre-seed capital is to be seen as a catalyst towards additional 
financing, and if legal form is an important growth factor, this study supports the argument 
of, among others, Storey (1994), that a limited liability form is better than other legal 
types. The most important reason for this is that a limited liability form seems to give the 
owner more credibility. 


° Interviews with Per Laurell and Roger Yttergren. 
? Sven-Arne Paulsson. 
* The importance of the business platform is shown by Klofsten (1999). 
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Does Gender Matter? 


Authors often look for gender differences to make “headlines” from them, and if no dif- 
ferences are shown, creative excuses are given (Ahl,2002). In this study, there were not 
many significant gender differences. It is shown that men, in general, apply for larger 
amounts of capital, and are supported with larger amounts, than women. This trend is 
explained by Holmqvist and Sundin (2003), in terms of generic gender differences in soci- 
ety due to economic factors and levels of education. It is also explained by Ljunggren 
(2002), who hypothesizes that smaller self-employment firms typically owned by women 
need less capital. Moreover, although the money from the SIC is in the form of loans, even 
if the conditions are soft, it must be paid back. 

Most of the significances due to gender correlate in the same way as legal form in that 
there is a positive impact, as females are often supported (Table 2). This fact has been 
explained by the SIC that when females apply, they do it well. Their applications are often 
well founded, especially if they have started limited companies. There have been several 
studies about gender as a factor for entrepreneurship. For example, Storey (1994) shows 
that female ownership rarely affects growth in a negative way. However, gender differ- 
ences become apparent when compared to the applicant’s type of firm. It is significant (p 
= 0.000) that female applicants are more likely to be sole proprietors or private persons 
(64% of the females compared to 42% of the men) than as representatives of limited com- 
panies (25% of the females compared to 44% of the men). This phenomenon is explained 
by Ljunggren (2002), where it is shown that female entrepreneurs are strongly 
independent. 

There are also gender differences regarding the support for the protection of innova- 
tions. Compared to males, the female applicants seem to gain greater support for their 
designs and trademarks than for patents, while the pattern for males is the opposite. This 
phenomenon is shown by the “hit rates” in Table 2, and does not correlate with legal 
form of the firm. Nyberg (2001, 2002) points out that, although the female owned 
patents in Sweden are very few, they show strong variety. After comparing patents 
owned by males and females, she found that patents concerning human utilities were 
most common among female owners, while the most common areas among male own- 
ers were work-operations and transport, followed by electricity. Also, the SIC offers the 
explanation that the innovations of females are often of a kind that makes them difficult 
to protect with patents. 

The number of applications from females (i.e. 630 out of 5839 or 11%) is low. 
However, we can state that female innovators and entrepreneurs are not discriminated 
against when they come forward. The promotion of female ventures must come earlier in 
the innovation or entrepreneurial process. Innovation advisors must strive to be more open- 
minded and more proactive towards female entrepreneurship when they meet people with 
new and/or interesting ideas (Nutek 2001). 


Geographical Location 


Differences in geographical location were caused by several factors, of which one was how 
the innovation support from SIC was marketed. The marketing activities of the RICs have 
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varied in the sense that some regions have been more active than others. The head offices 
of SIC and ALMI? are located in Stockholm. The judgement group of Swedepark has, as 
another example, marketed the support system to Science and Technology parks in 
Sweden, and the extent of their connections with each park has prompted a higher or lower 
number of applications. The group’s closest links have been with Ideon (Skane), 
Stockholms Teknikh6jd, Chalmers Innovation (Vistra Gòtaland) and Mjàrdevi (Ostergòt- 
land). In general, most of the parks are located in larger cities with universities, a fact that 
supports a bias towards more densely populated regions. The location of high-technology 
innovations, as such, are also largely an urban phenomenon. 


High Rates of Support 


High rates of support for the applications processed by the judgement group of Swedepark 
can, according to the judgement group, be explained by the close bonds between the group 
and officials in the parks from where the applications originated. 

Another, and more general, reason is that the application form from SIC! was very 
explicit in telling the applicants the conditions necessary to get support from the SIC. It 
stated that the application would be judged for its quality on following criteria: project 
management, market, technology, economy and organisation. It was also made clear what 
was not supported. An example of an unsupportable item was costs that arose before the 
application was made: costs for taxes, salary costs for the applicant, costs due to localities 
and facilities such as phone, computers, fax etc. The SIC loans were marketed as nourish- 
ment for good ideas, and the demands of newness, commercial abilities and technological 
sophistication have always been put forward. Furthermore, the major aim of loan was only 
to entice technically advanced products, not fully support to the point of complete devel- 
opment. 

According to both the managing director of the SIC, and the judgement group, the 
money lent by SIC is pre-seed capital, which means that SIC is supposed to take higher 
risks than, for example, the banks. The initial policy of the SIC, at least during the first 
years, was that, in doubtful cases, one should always giwe people the benefit of the doubt. 
This policy arose from an original purpose of the SIC, which was to create a better inno- 
vation climate. However, this approach was revised during the later years of recession, as 
shown in Figure 2, with a new focus on high technology. 

The conditional loans were marketed to entrepreneurs and innovators by the regional 
innovation centres, Swedepark, associations of innovators and NUTEK. The normal 
process was that the applicant should have followed a chain that started with the first con- 
tact with the SIC, or one of the local Innovation Centres, and went on with an application 
for innovation subsidy, and then an application for a conditional loan. According to the 
SICs own statistics (2004), there were an average 20,000 contacts with prospective inno- 
vators per year, which led to 4000 applications for innovation subsidy, of which 50% were 
supported (Figure 2). 


° ALMI promotes the development of new enterprises as well as competitive small and medium-sized businesses 
with the aim of creating growth and innovation in Swedish business life, see also www.almi.se. 
!© The application form “Naring àt goda idéer” SIC. 
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The Public Pre-seed Capital System in the Future 


The SIC has played its role, its fund has been consumed, and there have been no final deci- 
sions about the future. Most actors in Sweden agree that some kind of public pre-seed sys- 
tem is still needed to promote growth of new innovative firms. We asked the judgement 
group to give their view of an optimal future system. According to them, the future system 
must inherit the best features of the previous SIC. Although the SIC has been much criti- 
cised, which is justified at least in part, one must not forget all the good the organisation 
has achieved. Although the future system should be public and centrally managed, it is 
highly important to maintain regional connections in terms of advice and administration of 
the applications. The application system should continue to be uncomplicated and its con- 
ditions should be clearly expressed. 

The judgement group also stressed the important role that is played by the technology 
and science parks. They think,“that the applicants are better founded if they have got the 
support from their park during their innovation process”, and continue, “the design of the 
system should promote support step by step preferably in agreement with business advi- 
sors of the park”. 


Conclusions 


The aim of this chapter was to describe and analyse from a supply-side perspective what 
ideas get public innovation support. The results are grounded on statistical analysis of a 
database created from the computerised diary system of the SIC that covers applications 
for conditional loans during the period from 1994 to 2003. To get explanations and a 
deeper understanding of the material this quantitative study has initiated a qualitative case 
study with one of the actors on the support side. In conclusion, the following points are 
worthy of note: 


* The type of company, e.g. the legal form of the company, is the most important factor in 
determining support. 

* No generic differences are shown due to gender, except for the fact that females apply 
as sole proprietors in larger numbers than males, and that the support for protection of 
innovations differ. 

e The rate of support was high among those who filed applications, but low if compared 
to the total number of initial contacts made by potential applicants. 

* A future support system must inherit the best parts of the old system. 


Concerning the legal form of the firm, our results show that applicants, who, in this case, 
own limited companies both apply for, and are supported with, higher amounts of capital than 
applicants, who are sole proprietors or private persons. Several studies (Almus & Nerlinger, 
1999; Storey, 1994) show the importance of legal form. This connection has also been con- 
firmed by our interviews, although neither the SIC nor the judgement group of Swedepark has 
admitted that any attention has been paid to type of firm in the administration process. 
However, both the institutions argued that applications from limited companies often are bet- 
ter founded and have more mature business ideas. We have seen that a legal form with limited 
liability is important in terms of trustworthiness of the owner when dealing with other actors. 
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It is shown that more female applicants mainly apply as sole proprietors or private 
persons when compared to men. This phenomenon is explained by Ljunggren (2002) 
due to the fact that the most important motivation factor for female entrepreneurs 1s 
independence, which they are able to gain in a small owner-managed firm. Holmqvist 
and Sundin (2003) explain the phenomenon in terms of generic gender differences in 
society. Most of the significances in the database that are found due to gender are cor- 
related in the same direction, namely the legal form of the firm. However, female inno- 
vators seem to gain better support for the protection of their inventions with protection 
of design and trademark in larger numbers than patents. One explanation given (Nyberg, 
2002, 2001) is that female inventions are often of a kind where it is easier to protect the 
design than to pass through a patent process, an explanation which is also supported by 
the SIC. 

Support rates have shown to be high. The most possible explanation for this phenome- 
non is the support system in itself, which has been shown to be discouraging in its funnel- 
formed process, and its conditions. The process normally starts with first contact with the 
SIC or the RICs, which leads to approximately 20% (4000) of these interested parties to 
apply for innovation subsidy and around 4.5% (900) to apply for conditional loan, thus, 
ensuring that the “thinning out” is large. Loan conditions were particularly stringent. The 
three most important conditions were: the project must be new, commercialisable, and 
technically or intellectually advanced. 

In the qualitative part of the study, we have taken a closer look at one of the adminis- 
trators of the conditional loans from the SIC, namely the judgement group of Swedepark. 
This study gives a picture of how the support side is organized and how the administration 
process has been working. The judgement group has been working in close cooperation 
with the science and technology parks in Sweden. Its mission was to reach and support 
academic innovators and entrepreneurs. Its comprehensive view of the administration 
process has been effective, and more of its model should be included in any future system. 
A future system must also, according to this group, have its focus on the market potential 
of the project. 


Implications and Future Research 


This study has given us unique background information and quantitative analysis on the 
key variables, “type of firm” and “gender”. The variables of “branch of business” and “the 
grounds for rejections” need to be more deeply examined. To achieve a genuine knowledge 
about public financing in the early stages of growth, we need to continue this research with 
qualitative analysis directed towards the demand side, and still deeper studies, with more 
actors from the supply side. Among the applicants, it is important to explore both types of 
cases that have gained support and that have failed to gain support. It would also be inter- 
esting to go further on the supply side, where, among a handful of actors, at least one rep- 
resentative from each group should be contacted. This study has given us a quantitative 
description of what has happened during the 10-year long SIC project, and some explana- 
tions from one actor on the support side. Future studies will give us the answers we need 
to be able to design future public innovation systems. 
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Chapter 8 


Assessing the Impact of Incubator Services 


Ineke Jenniskens 


The Incubation Concept: Introduction 


Entrepreneurship lies at the heart of sustainable growth. Scientists such as Adam Smith, 
Joseph Schumpeter, McLelland, Kirzner and many others discussed the economic impor- 
tance of entrepreneurship to wealth creation and innovation, while policy makers have 
gradually come to realise the need to encourage entrepreneurship. Of the tools designed 
to support enterprise creation and development, incubators and incubation programmes 
are often seen as catalysts and even as accelerators of entrepreneurial formation and 
growth. 

Over the last 20-25 years, an explosive growth in the number of incubators can be wit- 
nessed. The shifting attention to new target groups, the focus on intangible and high-value 
services, and the increasing use of incubators as economic development tools justify the 
use of the term “incubator industry.” New incubating models have emerged (e.g. Grimaldi 
& Grandi, 2005; Hackett & Dilts, 2004; Albert, Bernasconi, & Graynor, 2002; Clarysse & 
Van de Velde, 2003), and more and more communities have developed business incubator 
programmes (Sherman & Chappell, 1998). According to Albert et al. (2002), “over 30 
years, incubators have proven their worth, ..., and in more recent years, have been created 
by a growing range of economic players.” Incubators are often considered to be key eco- 
nomic development tools that enhance a region’s capacity for entrepreneurship (Bearse, 
1993). The impact of incubators on local and/or regional economies comes from their abil- 
ity to create a dynamic entrepreneurial environment by stimulating the creation of new 
enterprises (Bearse, 1993). Sherman and Chappel (1998) refer to many regional studies in 
the USA that have suggested that business incubators are effective in this respect (see also 
Campbell, 1988; Rice, 1992; Molnar, DePietro, & Gillette, 1996; Tornatzky, Batts, 
McCrea, Lewis, & Quittman, 1995). 

However, research into incubators is still relatively recent, and even the definition of 
term incubator has not yet been stabilised (Albert & Graynor, 2001). Incubators are often 
perceived as “black boxes,” while few attempts are made to understand how this “black 
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box” operates (Albert & Graynor, 2001). In a very recent overview of business incuba- 
tion research, Hackett and Dilts (2004) found that particularly the area of incubator 
impact, in which research is surprisingly scarce, “represents fertile ground for future 
research”. 


Definitions 


As Albert & Graynor (2001) have already indicated, the definition of the concept of incu- 
bators has not yet been stabilised. Hackett and Dilts (2004) point to the definitional and 
conceptual heterogeneity of the incubator concept, which makes it difficult to define the 
scope and the boundaries of the phenomenon. 

They also point out semantic nuances in the terminology used in different languages. 
An example is the French term ‘incubateur,’ which is used to denote support structures 
prior to company formation. Normadie Incubation, one of the five partners within the 
North European Network of Service Incubators (NENSI) (this network will be described 
in more detail in the following section of this contribution), is an example of such an 
‘incubateur.’ In France, the term ‘pépinière’ has mainly been used for company support 
structures following its creation, and in this sense it is more comparable to incubators in 
other countries. 

Many definitions of incubators have been offered. For example, Albert and Graynor 
(2001) present an overview of definitions within the time period 1986-2000. An incubator 
is defined by Bearse (1993) as a facility designed and operated to nurture the development 
of new or early-stage business enterprises. According to these authors, it is essential that 
space be provided for lease to tenant enterprises on-site. Some authors also emphasise 
shared office-space facilities that “provide incubatees with a strategic, value-adding inter- 
vention system of monitoring and business assistance” (Hackett & Dilts, 2004), and “offer 
an organised resource-rich environment and support services dedicated to start-ups, to 
strengthen their development” (Albert & Graynor, 2001). Lalkaka and Bishop (1996) 
define a business incubator as a controlled work environment, designed to foster the 
growth of new and emerging companies. 

In general, an incubator is seen as a facility that incorporates a support structure for new 
or young enterprises. The specific types of support provided (besides the work spaces) 
and the ways in which this support is provided will differ significantly between contexts. 
While most incubators will have certain common services and activities, they will also offer 
distinct services, reflecting their target group of enterprises, the specific resources available 
within the respective local and/or regional communities, and different regional socio- 
economic characteristics (Grimaldi & Grandi, 2005). Different interpretations of the incu- 
bator concept do exist at regional and local levels. In its benchmarking study of incubators, 
the European Commission (EC) (2002) observed significant differences between European 
and US incubators. The analysis carried out in this benchmarking report suggested that 
US incubators are particularly strong with regard to company financing and some manage- 
ment functions, while European incubators have developed more expertise in fields such as 
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entrepreneur training, virtual networking and the integration of incubator functions into 
broader strategies. 

It can be concluded that, since the 1980s, the incubation concept has received a lot 
of attention from both practitioners and researchers. Incubators, incubating organisa- 
tions and incubator programmes are seen as part of a wide range of initiatives aimed 
at stimulating and supporting entrepreneurship. They support emerging and young 
enterprises by providing a variety of services, ranging from administrative services 
and flexible space, to assistance in developing business plans, obtaining capital and 
access to a range of specialised professional services. However, measuring the impact 
of incubators on entrepreneurial development and/or on local and regional economies 
has proven to be a difficult task (Sherman & Chappell, 1998). In a subsequent section 
we will discuss measuring impacts in greater detail. Here, some introductory remarks 
are made. 


The Impact of Incubators: Do They Make any Difference? 


Anyone involved in a research project on assessing incubator impact will not be com- 
forted by Carayannis and Zedtwitz (2005), who rather bluntly state that “the incubator’s 
contributions are difficult or impossible to measure.” Many other authors (e.g. Colombo 
& Delmastro, 2002; Albert & Graynor, 2001; EC, 2002; Hackett & Dilts, 2004; 
Sherman & Chappel, 1998; Mian, 1996) also conclude that no hard evidence can be 
given to answer the most important evaluative question: “Does it make any difference 
in small business performance for an enterprise to be located in an incubator, or not?” 
(Bearse, 1993). While incubator managers themselves should be interested in the 
answers to the question whether their incubator does facilitate the entrepreneurial 
process and, if so, how (Peters, Rice, & Sundararajan, 2004), stakeholders and share- 
holders will also want to see the benefits of the (public and financial) support they pro- 
vide to an incubator (EC, 2002). 

According to Sherman and Chappel (1998), “[incubator] industry and academic 
researchers have not done a good job in evaluating the impacts of incubator programs on 
entrepreneurial development and on local and regional economic development.’ They 
point to three issues that complicate the measurement process. First, starting enterprises 
have diverse needs, which are accommodated in various business incubation pro- 
grammes with a variety of goals and a complex range of expected outcomes. Different 
methodologies must be used to identify the full range of business incubator goals and 
programme outcomes. Second, each incubator caters to specific regional needs and 
characteristics. Third, business incubation tends to focus on process rather than on out- 
comes or impacts. 

Not only do methodological complications exist, but there are also huge practical 
data collection problems (EC, 2002), including a lack of large-scale longitudinal empiri- 
cal data sets, the limited use of comparative data (sample of small businesses outside the 
incubator) and a focus on the description of incubator facilities instead of on incubation 
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outcomes (Colombo & Delmastro, 2002; Hackett & Dilts, 2004; Albert & Graynor, 2001; 
Bearse 1993, 1998). 


Objectives of This Chapter 


In this chapter we will present a monitoring instrument, designed to assess the impact 
of incubator services on assisted enterprises. This instrument has been used by five 
incubators, all belonging to the NENSI. The following section will briefly describe the 
NENSI project: its aim, the participants and the major activities that are carried out within 
the NENSI project. 

This chapter will then proceed with a discussion on the problems and challenges asso- 
ciated with the simple question: Does it make any difference for an enterprise to be located 
in an incubator or not? In the section dealing with these problems it will become clear that 
a solid research design may be, in practice, difficult to fully realise. 

A business incubation model can be found in social systems theory. Inspired by the 
work of Parsons (1951, 1977), Groen (1994) and Groen, de Weerd Nederhof, & 
Kerssens-van Drongelen (2002), four dimensions of entrepreneurial networking are pre- 
sented, which are each related to specific capitals and resources. A central hypothesis is 
that on each of these four dimensions of entrepreneurs — and their in networks embed- 
ded enterprises — sufficient capital is needed to create sustainable enterprises. Here, this 
theoretical framework is linked to incubator services: the services incubators offer can 
add to these four capital dimensions, which also contribute to enterprise development. 
The business incubation model forms the basis for the monitoring instrument of incuba- 
tor impact. This chapter presents an outline of this instrument, which will be used by the 
five NENSI service incubators. Finally, this chapter concludes with some final remarks 
on unresolved issues. 


A Short Description of the NENSI Project 3 
NENSIs Objective 


The NENSI project is funded under the Interreg IIIB Community Initiative of the 
European Regional Development Fund. This Interreg IIIB programme focuses on transna- 
tional co-operation in spatial planning. The NENSI project was officially approved from 
September 2003 until February 2006. 

The rationale behind the NENSI project lies in the fact that, although incubators are 
considered important stimulators of economic development, business support services pro- 
vided to client companies have not systematically evolved. Since within the framework of 
the NENSI project it is necessary to use a basic, common support model, the project “plans - 
to develop and to implement within a co-operative transnational network such a holistic 
model, based on the creation by each partner of a regional network of already existing sup- 
port organisations.” 


Assessing the Impact of Incubator Services 113 


The objective of the NENSI project is described as follows: “The NENSI project aims 
to create a co-operating, transnational North-West European network of regionally embed- 
ded incubator centres and organisations who develop, implement and maintain service 
support desks for starting, young and growing entrepreneurs, to provide them more easy, 
quicker, more complete and comprehensive — and as such more relevant — information, 
direct support and products by which entrepreneurs can be competent in their regional, 
national and when relevant transnational entrepreneurial activities, resulting in a higher 
chance for the starting entrepreneur to be successful in the long run.” 


The NENSIs Support Elements 


The full NENSI support model consists of the following elements: 


fd 


. Premises and logistic support; 

. Initial diagnosis of the entrepreneur (the needs for support of the entrepreneur and 
his/her enterprise); 

. Business plan development; 

. Coaching or mentoring by an experienced (former) entrepreneur; 

Training; 

Test-use of equipment and materials; 

Generic advice and consultancy; 

. External professional advice and consultancy; 

. Access to seed and venture capital; 

. Support budget as an impulse to lower the threshold for making use of the service 
support for the entrepreneur. 


O 0LJAJDMUA LU IS 


fd 


Each incubator participating in NENSI will decide for itself which of these ten support 
elements it will implement during the project. The basic NENSI model should not be seen 
as a blueprint for success, since no single model of support services will suit all countries, 
given the heterogeneity of needs and conditions (Lalkaka & Bishop, 1996). NENSI part- 
ners may also decide to improve on, or elaborate, existing services. 

As general assumption for all five NENSI partners remains that new and young entre- 
preneurs who are supported in a more integral way will perform better than entrepreneurs 
who do not receive such support. 

The full NENSI support model is quite comprehensive and specific. Many other authors 
have classified incubator services (e.g. Albert et al., 2002; Van der Sijde, 2002). Lalkaka 
and Bishop (1996) for example list the following characteristics of the business incubators: 


* Careful initial selection of early-stage or start-up entrepreneurial firms. 
* Designated work spaces. 

* Shared facilities (Communications and administrative support). 

* Management team, who trains, develops and assists new entrepreneurs. 
* Access to professional services. 

* Affordable rents and fees for services. 

* Businesses graduating after three or four years of residence. 


114 Ineke Jenniskens 


In contrast to the 10 NENSI-elements, Lalkaka and Bishop (1996) emphasise the intake 
and graduation of companies, but put all business development services under the heading 
of “access to professional services.” Within NENSI, these services are more specified. 
Besides, within NENSI an important role is attached to business coaching or mentoring by 
an experienced (former) entrepreneur. Indeed, Peters et al. (2004) argue that the success of 
incubators relates mostly to the presence or absence of coaching and the access to net- 
works. 


The Five NENSI Service Incubators 


Five different organisations, located in Ireland, the Netherlands, Germany, Belgium and 
France, have participated in the NENSI project. 

The Irish partner is Udarés na Gaeltachta, the regional development agency for the (31) 
Gaeltic areas, structured in several regional offices. The main goal of this regional devel- 
opment agency is to stimulate Gaeltic areas in a broad socio-economic way. An important 
part of this broad goal is to (re-)attract new businesses and regional branch offices to the 
North-West and Western regions. In its efforts to stimulate employment possibilities, 
Udaras na Gaeltachta provides heavy grants to persons and enterprises (venture capital 
grants, R&D grants, management assistance grants, training and employment stimulation 
grants). However, Udards na Gaeltachta is only rarely involved in direct business support 
services. For the latter, other organisations are used, such as WestBIC. The NENSI support 
model is implemented in two incubators. The first is in Gweedore, located in an existing 
facility, and has 12 units. It is managed by Udarés na Gaeltachta itself. The second incu- 
bator is new (opened in late 2005), and is located in Kilcar and managed by WestBIC. The 
monitoring of business support is carried out mostly informally by Udaràs na Gaeltachta 
staff who maintain a close relationship with each company on an ongoing basis. All com- 
panies supported are obliged to provide figures on annual returns, but no other statistical 
information is collected. i 

The Dutch partner is the Campus Business Center in Hengelo, which is an initiative of 
the ROC of Twente, a large institute school for middle Vocational education. Together with 
private companies, a newly built service incubator has been set up which became opera- 
tional in April 2005. None of the business services are provided by the management of 
Campus BC itself. Instead, a wide regional network of existing business support organisa- 
tions is used, supplemented by newly designed services (for example business mentoring) 
also carried out by existing regional partners. Since the exploitation of the incubator has to 
be entirely financially self-supporting, the centre will be quite large, having about 100 
offices of 20-50 m° and 11 production units of 60 m? each. Campus BC plans to evaluate 
all services provided. 

The German partner is the Handwerkskammer in Miinster (Chamber of Crafts and 
Skilled Trades). This Chamber is a national corporation under public law, with a main goal 
of representing the interests of crafts and skilled trades. Part of the job of the 
Handwerkskammer is providing information and advice, and stimulating innovation. 
within the crafts and skilled trades sector. The Handwerkskammer Miinster is one the 
seven chambers within the Land North Rhine Westphalia. For the approximately 22,000 
member enterprises of the Handwerkskammer Miinster, 17 consultants are available. 
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About 5% of the clients can be typified as starters, for which targeted support activities 
are provided. The Handwerkskammer does not operate incubators themselves since, in 
Germany, this task is taken care of by iocal communities. Close connections with these 
organisations already exist. The Handwerkskammer regularly evaluates the advice pro- 
vided by its consultants by sending out a questionnaire to every second company assisted. 
No evaluation of the business development progress of assisted companies is currently car- 
ried out. 

The Belgian partner is UNIZO Kortrijk, in the municipality of Kortrijk. UNIZO is a 
national organisation for the representation of interests of SMEs, and is comprised of 
regional offices. Regional offices differ in size and services offered. The UNIZO Kortrijk 
office is a relatively large and (pro-)active office. UNIZO Kortrijk offers various services 
to starters, ranging from free orientation meetings to individualised specialised services 
offered on a commercial basis. Besides, UNIZO Kortrijk sells several insurance services 
to entrepreneurs. UNIZO itself does not exploit incubators. In co-operation with the 
municipality of Kortrijk a so-called city incubator is under construction, which will be 
operational in 2006. One of the measures taken by the city of Kortrijk to stimulate eco- 
nomic activity within the city is a fund for business support services. This fund connects 
with NENSI service element 10 and was implemented in 2004 as a pilot for the city and 
for the other NENSI partners. Owing to time constraints and capacity problems, no evalu- 
ation, either of services or of the business development and performance of member organ- 
isations, has been carried out. 

The French partner Normandie Incubation focuses on high-tech ventures in the pre-start 
phase. As already indicated in the introductory part of this contribution, in France, the term 
‘incubateur’ is used to denote support structures prior to company formation. Normandie 
Incubation supports about six to eight new business projects a year (businesses may stay 
for a maximum of 2 years within this incubator). This incubator was created (together with 
30 other more or less comparable centres) in 2000, as a consequence of the Law on 
Innovation and Research (12 July 1999), which aimed at encouraging enterprise creation 
by researchers. Next to national financial resources, substantial regional resources (of 
the region Basse Normandie) are present. Founders of Normandie Incubation are the 
University of Caen, ENSI Caen (higher engineering education) and GANIL (nuclear accel- 
erator organisation). Normadie Incubation supports technological enterprises in the 
pre-start and starting phase by supporting the development of viable business plans, by 
providing premises and lab facilities, by facilitating access to start-up budgets and 
by network brokering. Since the incubator services are almost exclusively provided by the 
incubator manager, only a limited number of projects can be assisted (about six to eight 
per year). The close relationships developed between starting companies and the incubator 
manager enable the latter to adapt his support to changing circumstances and needs. 
However, no formal procedure exists to monitor the business development of the supported 
projects. 

An obvious conclusion that can be drawn from this short description is that all five incu- 
bators participating in the NENSI project are very different. Moreover, the different socio- 
economic characteristics of the five regions and the origin and background of the partners 
exacerbate these differences. The French partner focuses entirely on high-tech entrepre- 
neurs in the pre-start phase, while the other partners do not focus exclusively on starters at 
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a very early stage, but will also (or mainly) support young enterprises that are growing. 
The client companies range from very high tech (Normandie Incubation) to crafts men and 
skilled trade workers (Handwerkskammer), but also include more general SMESs (Ireland, 
Netherlands, Belgium). All partners, except for the Dutch partner, get public support 
and/or membership fees to run the incubator services they offer. Finally, only two incuba- 
tors have been running for more than a couple of years (Normandie Incubation and the 
Handwerkskammer), with the other incubator facilities becoming operational during the 
NENSI project. In Ireland one incubator facility opened in 2004, while the other came up 
in late 2005. The Dutch centre in Hengelo was opened in Spring 2005, and the city incu- 
bator in Kortijk will be ready in 2006. 


Incubator Impact Research: Problems and Challenges 
Different Research Orientations 


The literature and research on the concepts of incubators and incubation can be classified 
in several ways. Albert and Graynor (2001) distinguish three types of research literature: 
descriptive, prescriptive or evaluative. Descriptive research studies have to do with 
(a) defining incubation, (b) classifying different types of incubators, (c) identifying key 
features of different types of incubators, (d) mapping out the incubation landscape and 
(e) setting out the lifestyle of an incubator. Prescriptive research often results in best prac- 
tice guidelines and methodologies, and focuses on identifying features of successful incu- 
bation programmes. In evaluative research studies, incubators and/or incubation 
programmes are assessed. Such studies focus on (a) establishing the metrics (indicators) 
by which incubators should be evaluated, (b) quantifying the impact of incubators on firms 
and/or the local economy, (c) ranking the features of incubation programmes and (d) eval- 
uating the effectiveness of incubation programmes. 

In practice, many studies touch on various issues within each of these three research 
strands. An evaluative research study may, for instancè, also identify key features of dif- 
ferent types of incubators, and set out some best practice guidelines in its conclusions. 

Hackett and Dilts (2004) take another approach to classify incubation research. In their 
review of business incubation, they distinguish five different research orientations occur- 
ring throughout the years. Incubation research started with incubator development studies 
(1984-1987), with key themes such as defining incubators and incubation, incubator 
taxonomies and policy prescriptions. At the end of the 1980s (1987-1990), incubator 
configuration studies emerged, describing the configuration of incubators by examining 
the design of incubator support and facilities, budgets, organisational arrangements, geo- 
graphical location and institutional links. These research studies, often taking a holistic 
and systemic perspective, aim to ascertain the critical success factors of incubators. 
Hackett and Dilts (2004) also place incubatee development studies in the second half of 
the 1980s (1987-1988). Research questions here focussed on the process of new venture 
development in an incubator context, and on the role of planning and the business incubator 
manager in the incubatee development process. However, “little progress has been made 
toward understanding how incubatees develop within the incubator” (Hackett & Dilts, 
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2004). A key finding is that incubatee development studies are rather underdeveloped and 
probably will remain so owing to the difficulty in obtaining data from early-stage ventures. 
The fourth research orientation includes incubator-incubation impact studies and is 
placed in the time period 1990-1999. Hackett and Dilts (2004) summarise three key find- 
ings in their review of impact studies: (1) the level of incubator development and the num- 
ber of incubatees are positively related with incubatee survival (older incubators housing 
more tenant companies perform better, in terms of higher survival rates); (2) incubators 
represent a lower-cost means of job creation than cost-sharing corporate relocation pro- 
grammes; and (3) the “area of incubator-incubation impact is surprisingly understudied.” 
Finally, during the second half of the 1990s more theoretical studies about incubators 
and incubation emerged (1996-2000). Some of the theories or theoretical perspectives used 
are transaction cost economics, market failure perspective, structural contingency theory, 
interdependent co-production equation models, network theory, and middleman, enclave 
and collective theories. (See the review by Hackett and Dilts (2004) for a description of 
these theories). Among the key findings of these theoretical studies are the following: 


* Incubators are a systematic approach to controlling resources and reducing costs for new 
ventures (transaction cost economics and market failure perspective). 

e Incubator configurations must meet local needs and standards (contingency theory). 

e The management process of the incubation system is a collaborative effort of incubator 
managers and the incubatees. The breadth, readiness and fit of the incubator man- 
ager-incubatee dyad influences the success of the incubatee (co-production equation 
models). 

e Network relations and institutionalised knowledge transfers enhance the likelihood of 
incubation success (network theory). 


Finally, with regard to evaluation studies Bearse (1993) makes a distinction between 
external and internal evaluations. The former type of evaluation refers to outside evalua- 
tions that may be required by external funding agencies. Internal evaluations are carried 
out to enable the incubator manager to be constructively self-critical and are meant for 
incubator’s self-improvement. Internal evaluations are considered an essential aspect of 
continued programme monitoring, adaptation and improvement. According to Bearse 
(1993), there are three main concerns in this respect: 


1. Is location within an incubator influential on entrepreneurial development? 
2. Which incubator features and services are most valued by tenant companies? 
3. Are there any gaps in the availability of features and services and between demand and 


supply? 


Reviewing the incubator studies carried out since the early 1980s, it can be concluded 
that relatively few studies have focussed on incubator evaluation and impact, and on incu- 
batee development. Particularly these types of research studies pose various problems, 
such as accounting for the great variety of different types of incubators, difficulties in 
coping with different development stages of incubators, uncontrollable contingencies of 
local circumstances, failure to see incubators as enterprises themselves, cross-checking for 
possible evaluative bias, imprecise figures and difficulties in comparing figures, measur- 
ing service availability, use and quality, and construction of comparison group (Bearse, 
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1993; Lalkaka & Bishop, 1996). In the remaining part of this section on incubator impact 
research we will deal with six methodological problems, which we consider to be partic- 
ularly relevant to our task of monitoring the impact of the NENSI service incubators. 


Methodological Problem 1: A Business Incubation Model 


Many incubator studies lack a business incubation model (Hackett & Dilts, 2004), or as 
Mian (1996) described it, most knowledge “does not have a sound theoretical base of its 
own and is largely anecdotal in nature. Hence, our understanding of the business incuba- 
tion function in general ... remains fairly rudimentary.” Without a properly specified 
model, statistically controlled estimates of incubator benefits can be mistaken (Bearse, 
1998). The use of a comparison or control group (which we will discuss below) is inap- 
propriate without a model of small company growth (Bearse, 1998). 

The entrepreneurial business start-up process is complex. Hackett and Dilts (2004) state 
that understanding the incubation process is much more important than the specific incu- 
bator facilities involved. However, more is known about various incubator facilities than 
about the incubation process. Despite the large body of knowledge within various entre- 
preneurship approaches and research strands, many researchers on incubators have 
avoided dealing with the process of interaction between an incubated enterprise and the 
incubator, according to Albert and Graynor (2001), ‘for fear of opening a Pandora’s box 
of complications relating to entrepreneurship and finding themselves faced with research 
challenges which are too complex!” Y 

A first challenge for a monitoring instrument is to design a business incubation model 
that takes into account (1) entrepreneurial development processes and (2) the interaction 
between an enterprise located in (and/or assisted by) an incubator, and the incubator. 


Methodological Problem 2: Evaluation Criteria 


A second complicating factor in evaluating incubators is the choice of criteria to be 
employed in an evaluation. Incubators should be evaluated against the objectives under 
which they were established (Albert & Graynor, 2001). The design of the evaluation sys- 
tem has to be sensitive enough to recognise and account for the specific local circum- 
stances of each incubator (Bearse, 1993). Grimaldi and Grandi (2005) enumerate 10 
variables that can be used to characterise incubators. These variables are: (1) institutional 
mission/strategy; (2) industrial sector of tenant companies; (3) location: revitalization, 
industrialised areas, close to a university; (4) market of tenant companies; (5) origin of 
ideas; (6) phase of intervention; (7) incubation period; (8) sources of revenue; (9) services 
offered; and (10) management teams. 

These 10 variables can be used to describe the specific circumstances in which incu- 
bators operate. However, a complicating factor is that incubators with similar configura- 
tions can have different objectives and consequently not the same criteria should be used 
(Albert & Graynor, 2001). In this respect it is also important to distinguish between the 
goals and objectives of incubators, the former located on the higher or more generic level 
and the latter related to the aims of activities (facilities and services) that serve the goals 
(Bearse, 1993). 
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So there are multiple criteria on the basis of which an incubator can be evaluated. 
However, Bearse (1993) claims there are many objectives that all incubators share. He enu- 
merates the following five objectives: (1) attaining financial self-sustainability; (2) increas- 
ing the odds of business survival, or reducing the likelihood of business failure; 
(3) shortening the time it takes for enterprises to become established and grow; (4) increas- 
ing the likelihood of significant growth by a large proportion of assisted enterprises; 
(5) saving time and money in the process of business formation and development by 
enabling these processes to be more cost-effective. 

A related issue is the use of input/output ratios, which provide more appropriate evalu- 
ative measures than simple counts (Bearse, 1993). The key problem for researchers, how- 
ever, is establishing evaluative metrics on the criteria by which incubators should be 
evaluated (Albert & Graynor, 2001). 

This problem provokes the question, which criteria should be used to evaluate the 
performance of an incubator (or of an incubator facility or service), or phrased in a ques- 
tion, to what extent does an incubator reach its objectives? Conversely, are the perform- 
ances of incubated companies better than those of enterprises that are not located in 
an incubator facility? This latter question has to do with the use of a comparison group 
and with the choice of indicators of impact. Both methodological problems will be dis- 
cussed below. 

Another challenge for a monitoring instrument is to anticipate that incubators may have 
different objectives. The instrument designed must be based on a theoretically inspired 
business incubation model that is generally applicable to incubators and incubation cases. 
However, in data collection, and subsequently in data analysis, the objectives of incubators 
have to be included. 


Methodological Problem 3: The Use of A Comparison Group 


The simple question “does it make any (significant) difference to be located in an incu- 
bator or not?” suggests a comparison of some kind. Assuming that performance differ- 
entials can be observed between incubated enterprises and non-incubated companies, 
these outcomes have to be attributed to the incubator itself. This necessitates the exis- 
tence of a (statistical) model that controls for other factors that may affect performance 
(Bearse, 1993). The value-of such a model is already demonstrated in one of the previ- 
ous sections. 

Here we will deal with the problem of constituting a suitable comparison group. This 
problem is also linked to another issue that needs attention: the possible occurrence of a 
selection bias resulting from the admittance procedure employed by an incubator. In the 
case of incubators, the selection process is (or at least is supposed to be) deliberate and 
well defined via entry criteria which are specified in an entry policy or procedure. 
Comparing survival rates of incubated and non-incubated new ventures may not be mean- 
ingful as the use of selection criteria in admitting enterprises to an incubator results in a 
selection bias (Hackett & Dilts, 2004). What kind of enterprises are admitted to an incu- 
bator, and are there differences compared to enterprises outside the incubator? Would 
incubated companies have survived outside the incubator and would their performance 
have been similar? Are enterprises that apply for admission to an incubator just very smart, 
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taking maximum advantage of the support provided, or do enterprises apply that are actu- 
ally nearly viable and is the incubator their ‘last hope for rescue?” 

And from the point of view of the incubator questions arise such as: Does the incuba- 
tor select only the most promising businesses (or mediocre enterprises), which, with sup- 
port from the incubator, will be performing much better than on their own? Incubator 
companies may represent a very selective subset of businesses owing to the incubator’s 
policy, and better performance (compared to similar companies outside) may be the con- 
sequence (Bearse, 1993). The possibility of a selection bias necessitates collecting data on 
enterprises’ characteristics as well as on the stringency of the criteria, which may have 
been employed to admit them into an incubator. 

Let us now return to the use of a comparison or control group. Comparison groups are 
used as a defence against threats to the internal validity of evaluation research (Brown, 
Curlee, & Elliot, 1995). In principle, many different comparison group options are avail- 
able (Brown, Curlee, & Elliot, 1995). In practice, however, this type of methodology is 
exceedingly hard to implement (Albert & Graynor, 2001). Brown et al. (1995) mention 
three main options. At one extreme, a quasi-experiment can be conducted, where appli- 
cants (to an incubator or incubator programme) are randomly assigned to either a treatment 
or a control group. In practice, such an experiment might be conducted when incubators 
are confronted with a greater demand for incubator services than their actual supply, and 
when they do not use selective criteria in selecting candidates (or when the group of admit- 
ted candidate companies is larger than the number of places available). 

At the other extreme, existing baseline statistics can be used to profile the “typical” 
business development process against which the progress of programme participants can 
be compared. However, existing baseline data are often absent or show various flaws. 

Between these two extremes there are many additional comparison group designs with 
which to isolate impacts. The most widely used is the non-equivalent control group design, 
which involves tracking a control group and an experimental group during both a pre- and 
post-experiment period. The groups are as similar as possible but yet not so similar that 
one can dispense with monitoring the pre-experiment period. In practice, collection of data 
prior to the execution of the experiment (i.e. prior to geceiving incubator support) is not 
always possible or feasible. 

The group of matched companies must be similar to the incubated companies in certain 
respects. Sherman and Chappell (1998) tried to match the control group on three charac- 
teristics: (1) ages of the companies: (i.e. established in the same year); (2) located in the 
same area; and (3) active in the same industry. Size of the company is another factor that 
is related to business performance (Bearse, 1993). However, the efforts of Sherman and 
Chappell to actually constitute a control group, using a number of potential sources and 
databases, failed (Bearse, 1993). Available databases did not maintain records of busi- 
nesses that had ceased to operate. Another source, interviews with stakeholders, produced 
descriptive and qualitative data and not the desired quantitative data. With regard to the 
latter data source (stakeholders), the EC in its benchmarking report (2002) pleaded for the 
need to obtain feedback directly from (client) companies. Previous research has tended to ‘ 
rely on survey data from incubator managers alone, which do not provide a solid basis for 
an in-depth understanding of outputs and impacts. Another possibility to constitute a com- 
parison group is to include those companies that are not accepted by the incubator, under 
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the hypothesis that the reasons that they did not become tenants are generally unrelated to 
the incubator’s entry and screening criteria (Bearse, 1993). 

A third challenge for a monitoring instrument is to be able to isolate the impact of the 
incubators’ services on business performance from other factors that may affect perform- 
ance. Related to this problem is the challenge of finding a suitable comparison or control 
group, which is similar to the incubated enterprises (with regard to — at least — age, size, 
region and industry). In the NENSI project this implies that for each NENSI incubator a 
separate control group has to be identified. Finally, to monitor the impact of incubators (and 
their services) data almost inevitably need to be collected from incubated companies them- 
selves; incubator managers and/or stakeholders should not be used as the only data source. 


Methodological Problem 4: Tenant Companies or Graduates, Time Period Covered 


One of the issues to be addressed in evaluating incubator impact is whether empirical data 
are collected from enterprises currently housed in and supported by the incubator, and/or 
from so-called graduates, enterprises that were located in the incubator but have left. 
Evaluative data from the latter group of companies are valuable in two respects: (1) incu- 
bated companies do not alwavs fully appreciate the value of an incubator and its services 
until they have left the incubator; (2) significant growth of enterprises (a commonly used 
performance indicator) often occurs only until graduation, or experience gained while in 
the incubator formed the foundation for further growth and development after incubation 
(Bearse, 1993). Mian (1996) notes the generally modest perceptions of incubator tenants 
of the value-adding components of incubators, and states (referring to Allen & Bazan, 
1990) that “entrepreneurs are not a particularly appreciative group, and their high degree 
of autonomy and self-esteem shade their perceptions of how much they are really being 
helped.’ In addition, sometimes incubator affiliates who are not located in an incubator 
receive, in one way or another, some incubator services (Bearse, 1998). 

Related to this problem is the time period over which empirical data are gathered. 
Incubator support may yield outcomes over a period of more than 5 years (Bearse, 1993). 
Many growth indicators, especially the ones that can be easily quantified such as jobs and 
sales growth, are more likely to occur when enterprises are well established and in a posi- 
tion to grow, which is well after they have left the incubator (Bearse, 1993). One has to 
define the most appropriate time periods over which to measure performance. Earlier in this 
contribution it has been mentioned that there is often a lack of historical data gathered over 
a longer period, which causes problems in assessing the outcome of incubator support. 

A big challenge for a monitoring instrument is to try to follow incubated companies 
longitudinally, also when they have left the incubator facility. Monitoring in this sense will 
be an ongoing activity, resulting in data of business development of enterprises from the 
admittance to an incubator to later stages in business growth. 


Methodological Problem 5: Defining Impact; and on Which Level: Firm or 
Community 


Incubators are supposed to have positive impacts on the companies that they support. 
These impacts may subsequently influence the local economy in several ways. Initial 
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studies have focused specifically on the economic impact of incubation including the 
number of new jobs created, success or failure rates, taxes paid, secondary benefits in 
terms of job and income as a result of multiplier effects in the economy (Albert & 
Graynor, 2001). Other measures of incubatee success are graduation (which can be 
defined as the ratio of the number of firms exiting to the number of firms discontinuing 
operations while still a tenant) (Hackett & Dilts, 2004); and development measures, such 
as the degree of product innovation, the quality of the management team, and strategic 
alliances consummated over time. 

Sherman and Chappell (1998) included in their study questions about sales growth, 
survival rates of incubator graduates and the number of new technologies, patents and trade- 
marks developed, to asses firm-level impacts. Bearse (1998) warns that growth is not the 
same as development. Since incubators, in his view, should accelerate the successful devel- 
opment of enterprises, an evaluation should focus on this time aspect (i.e. acceleration) in 
relation to developmental aspects. An incubator should hasten the time frames of business 
development, such as times to (1) establish a new enterprise to the point where it begins to 
successfully exploit a business opportunity; (2) help an early-stage enterprise achieve a pos- 
itive cash-flow; and/or (3) develop a new technology or product and bring it to the market. 

Upon completion of an incubation process, an incubated enterprise will be in one of the 
following five states (Hackett & Dilts, 2004): 


1. The enterprise is surviving and growing profitably. 

2. The enterprise is surviving and growing and is on a path toward profitability. 

3. The enterprise is surviving but is not growing and is not profitable or is only margin- 
ally profitable. 

4. The enterprise was closed down while still in the incubator, but losses were minimized. 

5. The enterprise was closed down while still in the incubator and the losses were large. 


The last two outcomes might be considered to be failures. However, the first three 
outcomes represent only a snapshot of the incubatee’s performance on “graduation day,” 
and are no guarantee of future success or failure. Longitudinal data are required to assess 
prolonged future success. è 

This brings us to the question of what a failure rate means. Bearse (1993) states that a 
business has failed only if it has ceased operation because of actual or prospective finan- 
cial losses. Other reasons to discontinue or close a business may include personal factors 
(e.g. divorce, moving, falling out with partners, etc.), natural disasters, and sale of the busi- 
ness to another party (followed by change of name, merger, moving or closure). When 
failure rate is included in an incubator impact study, one should incorporate these various 
reasons for discontinuation. Failure rates decline with business age, and therefore esti- 
mates of business failure should be made for a business age cohort (Bearse, 1993). A final 
remark related to incubatee impact is that many measures of business performance are age 
as well as size and industry dependent. The use of an adequate comparison group is 
necessary to compare performance measures and control for these factors. 

Indicators for community-level impact that were used by Sherman and Chappell 
(1998) in their study were the number and type of jobs created by incubator clients, and 
perceptions of the impact of the incubator on neighbourhood redevelopment, vacancy 
rates and property values. Also several regional multipliers are available when one wants 
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to assess community impact, such as output final demand multiplier, earnings final 
demand multiplier, employment final demand multiplier, earnings direct-effect multiplier 
and employment direct-effect multiplier (see for an explanation Bearse, 1993). 

Finally, data can be collected and analysed on several levels, for example the individual 
level (entrepreneur and incubator manager), group/firm level (the incubated company, or the 
incubator itself), local level (the local community) and industry level (for example the incu- 
bation industry). The units of analysis can be very diverse as well, including the incubator 
as an enterprise, the incubatee firms, incubatee management teams, innovations being incu- 
bated and the community in which the incubator operates (Hackett & Dilts, 2004). 

A challenge for a monitoring instrument is to clearly define the impact of incubators. 
Does the instrument intend to assess the impact of incubator (services) on incubated enter- 
prises and/or on the wider community? The level and unit(s) of analysis should be clearly 
specified. Both types of impacts have to be elaborated in great detail and subsequently 
operationalised. 


Methodological Problem 6: Availability of Data and Response Rate 


In Europe, the most common method of obtaining feedback is through informal contacts 
with incubated enterprises. According to the EC benchmarking report, 41% of the incuba- 
tors use this method to gather data on their performance (EC, 2002). A quarter (27%) of 
the incubators had periodic meetings with client companies, and another quarter (24%) 
used periodic surveys to assess the impact they were having on clients. The relatively mod- 
est use of periodic surveys is said to be owing to lack of time and resources. Incubators 
also have little time and few resources to devote to the record-keeping of their tenant com- 
panies (Lalkaka & Bishop, 1996). Adequate time records of incubator staff are also seldom 
maintained. This makes it almost impossible to compute performance ratios for specific 
business incubation activities (Bearse, 1993). 

A low response rate to surveys is quite common (Bearse, 1998). Incubator managers may 
solve this problem by making provision of requisite data to the client a precondition of incu- 
bator tenancy. Sometimes delivering the requested data is necessary in order to 
be able to get advanced support and/or financing services. Incubator managers should be 
involved in the data collection, since they are most familiar with ‘their’ client companies, and 
they should be highly motivated to obtain information to improve the incubator programme 
(cf. Patton, 1978). A complicating factor is that the emphasis within incubators is increasingly 
moving from what Albert and Graynor (2001) call ‘hardware’ (buildings) to the “software”: 
experience, expertise and contacts. Quantitative indicators for this software are more difficult 
to develop. Albert and Graynor (2001) even claim that this software is extremely difficult to 
quantify, and that therefore incubator research has to rely on observation and case studies. 

One of the challenges in designing a monitoring instrument is to collect the desired data 
from the group of companies originally approached. Involving incubator managers, who 
have an interest in data that provide useful insights into the incubation process, is one pos- 
sibility to increase the response rate. The following section presents a general framework 
for analysing entrepreneurial processes. This framework is very well suited to depict and 
analyse the impact of incubators on incubated enterprises. As such, the framework will 
provide the building blocks for a monitoring instrument. 
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A Framework for Analysing the Entrepreneurial Processes 


Much incubation literature lacks a business incubation model with which to indicate the 
variables associated with the incubation process. Surprisingly enough, little use has been 
made of the various theories and theoretical approaches that are used to explain phenom- 
ena associated with new venture formation and development (Hackett & Dilts, 2004). The 
following approach is based on two theoretical frameworks, developed by Nikos and col- 
leagues, to describe (a) the entrepreneurial process, and (b) the interaction between an 
incubated enterprise and the incubator. 

Van der Veen and Wakkee (2004) reviewed about 150 entrepreneurship publications in 
an attempt to uncover links between the various dimensions of the entrepreneurship phe- 
nomenon. To structure this review they developed a conceptual model of the entrepre- 
neurial process, based on definitions of entrepreneurship and entrepreneurship research. 
Whereas Van der Veen and Wakkee originally distinguished three stages, later versions 
included a fourth one, the growth stage. We adapted the labelling for the second and third 
stage to better describe the entrepreneurial activities undertaken in these stages. The 
(adapted) model of the entrepreneurial process is visualised in Figure 1. 

The first stage of the entrepreneurial process is called opportunity recognition. The 
discovery and evaluation of opportunities are part of this process. Initial ideas are devel- 
oped into fully fledged business opportunities. In the second stage, necessary resources 
are combined to enable exchange with the market. The business opportunity is translated 
into a concrete offering. In the third stage, exploitation leads to the creation of value. At 
the fourth stage, growth is added. In principle, enterprise growth occurs in the value cre- 
ation stage. However, within the setting of incubators and their task to support enterprise 
development, it may be practical to isolate this stage. The process as depicted above is 
dynamic and iterative, as the bold arrows illustrate. The process is holistic because its 
course is influenced by its environment and is sensitive to its initial context. Further, the 
role of the entrepreneur is central throughout the process. Please note that incubators can 
play a role in each of the four stages distinguished. In the NENSI project for instance, 
Normandie Incubation focuses heavily on the first arid second stage; incubated compa- 
nies (in this incubator called ‘projects’) have to leave the incubator facility when they are 
on the transition from the second to the third stage, and sometimes even when they 
successfully proceed from the first to the second stage. The target group of the Dutch 
partner, Campus BC, on the other hand consists of SMEs who have already proven to be 
able to successfully exploit their business opportunities (third stage) but who need better 
facilities to expand their business (transition to the growth phase). 


Opportunity Opportunity Opportunity 
fe exploration sal exploitation na Growth 


Figure 1: The entrepreneurial process (adapted from Van der Veen & Wakkee, 2004). 
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While discussing their findings, Van der Veen and Wakkee (2004) conclude that most 
researchers today view the entrepreneur as embedded in the environment and not as an iso- 
lated entity. Most attention in this respect is given to the role of the network. The entre- 
preneur needs a network as a source of opportunities, information, resources and 
customers. On the other hand, the entrepreneur and his enterprise shape the environment 
through entrepreneurial activities. They fulfil market needs, they create direct and indirect 
employment, and they pay taxes. 

The importance of external communication and the establishment of links with outside 
organisations has been widely noted for small firms in general, and technology based firms 
in particular (Dubini & Aldrich, 1991; Ireland, Hitt, Camp, & Sexton, 2001; Larson, 1991, 
1992; Groen, 1994; Groen & Nooteboom, 1998; Klein Woolthuis, 1999; Klein Woolthuis, 
Groen, & During, 2001). In line with so-called structural network theory (e.g. Burt, 1982) 
such conceptualisations of networks point out that multiple aggregation levels exist within 
networks, and that in a network topology interaction effects between these levels can be 
distinguished. However, structural network theory does not provide for a systematic treat- 
ment of the content dimension of the relations depicted in the network relations. On an ad 
hoc basis, hypotheses are discussed on the meaning for entrepreneurs of, for example, the 
redundancy of networks (Burt, 1992). A more multi-dimensional approach might add to 
the insight of the working of entrepreneurial networks. 

From the above we conclude that, despite the growing body of knowledge on networks, 
stili significant gaps exist and research can contribute to the filling of these gaps. We focus on 
micro interaction patterns in networks leading to changes in structures on micro, meso and 
macro level. Therefore we believe a system theory, defining mechanisms that are valid for sev- 
eral aggregation levels, would fit our research need. Recognising the multi-dimensionality of 
the actions of an entrepreneur could prevent us from defining concepts too broadly. We believe 
that a dynamic multi-dimensional process approach should be the capstone of our research. 

The development of a multidimensional framework that would fit our goals is inspired 
by the work of Parsons (1951, 1977), Groen (1994) and Groen et al. (2002). A basic 
axiom is that entrepreneurs act purposefully in interaction with other actors (see also 
Granovetter, 1985, 1992). Originally, a social system was defined by Parsons as follows: 


“....a social system consists in a plurality of individual actors interacting 
with each other in a situation which has at least a physical or environmen- 
tal aspect, actors who are motivated in terms of a tendency to the ‘opti- 
mization of gratification’ and whose relation to their situations, including 
each other, is defined and mediated in terms of culturally structured and 


shared symbols” 
(Parsons, 1964, pp. 5-6). 


Four mechanisms are embedded in this definition: (1) interaction between actors; 
(2) striving for goal attainment; (3) the optimisation of processes; and (4) maintaining pat- 
terns of culturally structured and shared symbols. Each of these mechanisms produces its 
own type of processes. Each process has its own type of capital, and for each of these 
processes specific methods of intervention exist. For example, trying to use money to 
change strategic goals could often be understood as not an appropriate intervention, since 
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it might be seen as corrupt. Forcing others to buy against a high price based on monopoly 
power is another example of a wrong use of a means from one setting (strategic or goal 
attainment domain) in another (economic domain). 

AII four mechanisms work concurrently and influence the outcomes of a social system in 
a structured, though not deterministic, way. Entrepreneurs develop positions using resources 
in interaction with others. In this interaction, entrepreneurs use these resources more or less 
successfully, which leads to recursive relations between capital use in one situation and later 
possibilities. In Table 1, the mechanisms for each of the dimensions are described. 

A central hypothesis of our theoretical approach is that, on each of the four dimensions, 
entrepreneurs within network embedded enterprises will need sufficient capital to create sus- 
tainable businesses. This hypothesis is based on the basic premise in social system theory 
that only when all four mechanisms are developed sufficiently, a social system can last. 
Concentration on only one dimension will lead to the losing of functionality. 

We will now explore the four dimensions in more detail. 


Scope: Goal Attainment 


Goal orientation is reflected in entrepreneurial strategies. In their strategy, entrepreneurs 
aim at creating certain possibilities and exploiting them successfully. The ambition level 


Table 1: Four dimensions of entrepreneurial networking. 


Dimension Relates to Capital Resources Some interventions 
Scope Strategic Strategic Power, authority, Using power 
goals capital influence, Redefining strategy 
strategic intent 
Scale Economic Economic Money Using financial 
optimisation capital pà incentives 
Cost cutting 
Skill and — Institutions Cultural and Values, Training and 
Values and pattern human capital organisation, education 
maintenance knowledge, Team building 
skills, experience, Organisational 
technology systems 
New technology 
Social Interaction Social capital Contacts Relation 
network pattern/process (multiplex, management 


filling structural 
holes, cohesive, 
equivalent) 


Changing network 
structure 

Using brokers 
Supply chain 
management 
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and scope of entrepreneurial action is determined by the entrepreneurial orientation of the 
entrepreneur. With this concept, differences in ambition and action-orientation of entre- 
preneurs are acknowledged, taking autonomy, innovativeness, risk taking, proactiveness 
and competitive aggressiveness into account (amongst others Covin & Slevin, 1991; 
Lumpkin & Dess, 1996). Having explicit strategic goals, power bases, authority or influ- 
ence bases, together lead to an indication of the strategic capital of an actor in his network 
(Groen et al., 2002). 


Scale: Economic Optimisation 


The tendency to optimise gratification refers to the economic concept of efficiency. This 
is related to economic capital (financial resources) and therefore in many cases depends on 
the size of the firm (e.g. Amit & Shoemaker, 1993). In this economic dimension, efficient 
exchange of goods and services is the central process. In this dimension, the general 
medium of exchange (economic capital) is money. Optimisation of costs and gains leads 
to more or less monetary economic capital for the actor. 


SKills: Cultural Reproduction and Pattern Maintenance 


Furthermore, interaction in socially structured networks is mediated by a culturally struc- 
tured and (at least partly) shared system of symbols (cf. Parsons, 1951; Groen, 1994; Rip & 
Groen, 2001). This is important for understanding differences in the human skills of entre- 
preneurial actors. The system of shared symbols enables pattern maintenance and change. 
Based on homogeneity of shared culture, language and knowledge — in short cultural capi- 
tal (Bourdieu, 1973) — entrepreneurs can communicate with other actors in their network. 
However, based on heterogeneity of knowledge, the attitudes and behaviour, an entrepreneur 
can generate new resources with which to develop their business (Granovetter, 1973; Burt, 
1992; Gulati, 1999; Gulati, Nohria, & Zaheer, 2000). Such entrepreneurial capabilities are a 
combination of proprietary resources, knowledge and skills held by entrepreneurs, their 
companies and actor combinations in their network. These skills are institutionalised in 
operating routines and tacit knowledge (Groen & Nooteboom, 1998; Brush, Greene, & Hart, 
2001), or as Shane labels this, in prior knowledge (Shane, 2000). 


Social Networks: Integration 


AII processes described take place in networks of interaction. Only in interaction with other 
actors can individual actors exist (Groen et al., 2002). Analysing entrepreneurship from a net- 
work perspective, therefore, offers possibilities to understand dynamical processes, which 
entrepreneurial processes are by definition. Above, we have already mentioned the need for 
an entrepreneur to develop a network, which results in connections to resource providers, 
such as clients, suppliers, alliances, related companies, governmental organisations and so 
on. Network relations can be described in relational patterns or positional analysis. The for- 
mer approach looks at, amongst other things, the range of the network and the intensity and 
multiplexity of the relationship. Structural positional analysis looks at aspects such as equiv- 
alency of position, hierarchy, and the redundancy of networks. 
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Figure 2: Business incubation model. 


Incubators may be one of the actors interacting in this network. To each of the four 
dimensions of an enterprise, an incubator may add capital in order to enable entrepreneurs 
to create viable and sustainable enterprises. Combining Van der Veen and Wakkee®s model 
of the entrepreneurial process with the four dimensions described above results in the 
following model (Figure 2). 

Groen (2005) has derived the following propositions based on this theoretical frame- 
work: 


1. Entrepreneurs with more of the four types of capital (strategic, cultural, economic and 
social) in time frame 1 (t,) perform generally better in time frame 2 (f,) than entrepre- 
neurs with less capital (at t,). - 

2. Entrepreneurs having one or more of the four types of capital below a threshold value 
will generally not survive. à 

3. Entrepreneurs who have more complementary types of capital with regard to partners 
will generally have a better chance to succeed in entrepreneurial networking. 

4. The higher the awareness of entrepreneurs of the differences in types of capital com- 
pared to partners, and to other entrepreneurs, the better is the chance to succeed in 
entrepreneurial networking. 

5. The more the various dimensions are systematically used to influence (quasi-)experi- 
ments designed to improve entrepreneurship, the better results a stimulation pro- 
gramme will have. 


In our monitoring instrument, we will focus on the four capitals of an incubated enter- 
prise in a processual way: does capital accumulate in the course of time, and what is the 
contribution (if any) of incubator services used in this process? 


An Outline of a Monitoring Instrument 


The proposed monitoring instrument has been developed in such a way that it enables us to 
assess the gains or losses of capital in the four dimensions of entrepreneurial networking 


Assessing the Impact of Incubator Services 129 


described earlier in this contribution. Ideally, our monitor would measure the development of 
the four capitals extensively and at very regular intervals, for example, bi-weekly or monthly. 
However, we had to take into account practical considerations also, such as usability of the 
instrument for the entrepreneurs, and claims on the entrepreneurs’ precious time. Another 
requirement built into the NENSI project was the need to develop one instrument that would 
allow us to monitor the services’ impact on the business development of the incubated enter- 
prises, and at the same time the instrument also had to enable us to evaluate the business serv- 
ices provided. With respect to the latter function, questions have to be answered such as: 


* What kinds of services are available and are entrepreneurs aware of these services? 
* How are these services offered, by which actor and at what price? 

* Whatis the entrepreneur’s perception of availability and affordability? 

* Are entrepreneurs satisfied with the quality of the services offered and used? 


All these considerations imply that the monitoring instrument has to fulfil both a mon- 
itoring and an evaluation function, and at the same time has to be concise, efficient and 
manageable. Or, to phrase it differently, the instrument should be practical in use and yield 
scientifically and practically relevant data. 

In the development phase, we came up with a monitoring instrument that consists of 
two parts: (1) an initial survey at £;; and (2) periodic follow-up surveys distributed every 
six months. We will describe these parts now in more detail. 


Initial Survey at the Start (t,) of the Monitoring Process 


The aim of the initial survey is to collect data that describe the current status quo of the enter- 
prises. It consists of four separate sections. The first section is devoted to enterprises charac- 
teristics, such as year of establishment, business sector, primary product or service and start 
capital needed. Some of these data are needed to construct a control group. Section 2 focuses 
on the entrepreneur(s): gender, age and prior experience. Some of these questions (especially 
age and gender) touch upon rather delicate issues, and we therefore indicated explicitly that 
they are optional. Section 3 deals with the relation with the incubator: why is the enterprise 
located in the incubator, what was the difficulty in entering the incubator, how long do they 
intend to stay? These questions may partly shed light on the selection bias issue that we dis- 
cussed earlier in this contribution. Section 4 finally, focuses on some current enterprise sta- 
tistics, such as total number of employees, growth rates (in sales, employment, profits and 
investments), other business statistics (e.g. export as percentage of total sales, product inno- 
vations, profits as percentage of total sales), and the presence and use of a business plan. Part 
of these data are again needed to construct a suitable control group, but these data also form 
the starting point for comparing the business development of the enterprise through time. 
Some of these questions are included in the periodic follow-up surveys. This part of the mon- 
itoring instrument consists of in total 29 questions, all with pre-coded answers (“tick the 
boxes format”); its size is about three A4 pages. 


Periodic (6-monthly) Follow-up Surveys 


The periodic survey focuses on the development enterprises experienced in the past 6 
months and the role that incubator support may have played in this development. The 
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follow-up survey starts with a section on enterprise characteristics. These data, when com- 
pared with the enterprise statistics as revealed in the initial survey, show part of the busi- 
ness development the incubated enterprises experienced in the last 6 months. Total number 
of employees may have grown or decreased for instance, or profits may have changed. In 
section 2, we focus on what is called development areas: 20 areas of development that 
cover the four capital dimensions. For example, the development area “obtain finance for 
your enterprise” belongs to the economic capital dimension: if it becomes easier for an 
enterprise to obtain financing, the economic capital of this enterprise accumulates. Another 
example is “credibility of the enterprise”: increase in credibility implies an increase in the 
strategic capital. We are interested in the question whether problems occurred during the 
past 6 months, whether enterprises looked for support to improve their business and if so 
where this support was sought (inside/outside the incubator), and whether (positive) 
changes occurred in any of the 20 development areas, and if so, whether incubator support 
had been of any value in this respect. The final questions of section 2 deal with the poten- 
tial results of the interaction with other incubated companies. Section 3, finally, contains 
more evaluative questions and focuses on the general utilization and assessment of incu- 
bator support: overall usefulness, perceived long-term impacts of incubator assistance, and 
availability, affordability and effectiveness of business services within the incubator. This 
second part of the monitoring instrument consists of 21 questions (some of which are quite 
elaborate and complex), again all with pre-coded answer categories, and three and half A4 
page long. 

A last remark has to do with the way in which the requested data are collected. First 
of all, the survey has to be stated in the appropriate language. In the NENSI project, this 
implied that the French, Dutch and German partners translated the original English ver- 
sion into their own language. Secondly, it is up to the partners themselves how to collect 
data: let the incubated enterprises complete the surveys themselves or use a face-to-face 
interview (along the lines of the survey questions) by the incubator manager with the 
incubated enterprises. The latter approach will be suitable in situations an incubator 
houses a limited number of tenant companies and a close, often informal, relationship 
exists, such as is the case in Normandie Incubation anti in two Irish incubator centres of 
Udaras na Gaeltachta. The other NENSI partners will probably prefer a questionnaire sent 
out to their tenant companies. It is acknowledged that reliability and accuracy of the data 
collected may vary. The former, more anonymous, way of data collection may yield other 
results than the latter: will entrepreneurs feel free to talk about changes in their business 
and will they be honest when asked to assess the quality and usefulness of the incubator 
services provided? Although these kinds of interferences may occur, the data collection 
should fit in as smoothly as possible into the regular incubator process, and it was there- 
fore left to the discretion of the NENSI partners themselves how to make the monitoring 
instrument manageable. 


Some Final Remarks 


This contribution describes work in progress. We just started to collect empirical data. The 
French partner has already actively used the monitoring instrument: Normandie Incubation 
has collected data at two different points of time of seven incubatees, and the incubator 
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manager indicated that these data offered him great insight into the ideas of these entre- 
preneurs with regard to the business support offered and needed. The German partner, on 
the other hand, is struggling with the question how to motivate its client companies to co- 
operate and engage in this longitudinal study. The German partner is the Chamber of crafts 
and skilled trades, and its member enterprises are scattered all over the region. Since they 
do not possess one physical location where all enterprises are located and since the 
support relationship build-up is much less intensive, data collection has proven to be very 
difficult. The incubator centre of the Dutch partner just recently opened and in autumn 
2005 monitoring the business development of the first tenants began. The Belgian partner 
is faced with a delay in the construction of the (city) incubator and is therefore also not 
able to detect the target group of the monitoring instrument. The Irish partner has started 
data collection at one incubator site, but the number of incubated enterprises appears to be 
very small (not even a handful). 

Collecting data at the five NENSI partners is one big thing. Another is to isolate the 
impact of incubator’s services on business development from other factors that may affect 
business performance. This touches upon issues as selection bias and a comparison group. 
Partly, these issues are addressed in the survey data, but partly they need special attention: 
tracking a control group, using statistical tools, and/or using existing baseline statistics. 
This area still waits to be fully developed and is (partly) dependent on the characteristics 
of the incubated enterprises within each incubator. 

Finally, longitudinal data should be collected on incubator impact. Within the duration 
of the NENSI project (which ended in February 2006), it is only possible to monitor enter- 
prises for a limited period of time, ranging from a maximum of 1 year to nearly 6 months 
for the incubators that became operational in 2005. If possible, the data collection and 
analysis will be extended for a much longer period, since only after a number of years the 
real impact of incubators can be observed. 

It is hoped that the monitoring instrument as outlined in this contribution will enable us 
to test our framework and to measure the contribution incubators make to the business 
development of the enterprises they support. 
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Chapter 9 


Influences on Opportunity Recognition and 
Exploitation in New Technology-Based Sectors 


John S. Park and Sarah Cooper 


Introduction 


The importance of high-technology firms as the engines of future economic growth is now 
widely recognised by both national and international policy makers alike. A recent 
Organisation for Economic Co-operation and Development (OECD) report with distinctly 
Schumpeterian overtones, extols the benefits of ‘creative destruction”, i.e. new firms 
providing efficiency benefits by infusing markets with more modern technologies than 
their incumbent neighbours. These new firms can more easily ensure that their workforce, 
capital equipment and production techniques are suited to ever-changing market condi- 
tions without requiring the adjustment costs incumbent firms require to readapt existing 
technology (OECD, 2003). The OECD acknowledges that creating new high-technology 
firms is not a simple process. Policy interventions are required to ensure that appropriate 
educational policies exist to increase the generation of knowledge necessary for innovation 
and the reduction of regulatory policies that inhibit innovation. This clearly requires a 
more active role for governments in generating and supporting the innovation process 
(OECD, 2003). 

In the United Kingdom (UK) the Department of Trade and Industry (DTI) is actively 
pursing the innovation agenda indicating there is significant room for improvement in the 
UK's innovation output. Despite a strong science engineering and technology base, the 
UK's performance is at best on a par with its peers (DTI, 2003): “UK firms appear to be 
less creative and less able to introduce workplace changes because they lack the skills and 
appear to place less emphasis on developing a learning culture. In some areas the UK lags 
in the adoption of new business best practices. The data show the potential for improved 
innovation and higher productivity across and within all sectors” (DTI, 2003, p. iv). 

It is the objective of this chapter to study qualitatively early stage technology firms 
in depth to understand better the new firm creation process, how these organisations have 
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successfully identified new market opportunities and have created the necessary organisa- 
tional resources and capabilities to exploit them. Firms have been chosen in four different 
industry sectors: telecommunications, software, IT; oil and gas; electronics; and biotech- 
nology and life sciences. The studies have taken place in two separate geographical clus- 
ters, Ottawa (Canada) and Aberdeen (UK). The intent is to identify how firms in similar 
sectors have responded to the external environmental opportunities and challenges pre- 
sented by each location. A key focus has been on understanding the long-term impact of 
the geographical location in attracting, developing and educating these new technology 
entrepreneurs with the skills and capabilities necessary to succeed, and how external sup- 
port systems (informal and formal) impact upon the innovation process. 

The focus of this study on new and emerging firms has sound theoretical grounding. The 
entrepreneurship scholars of the 1980s and 1990s realised that to effectively understand the 
process of opportunity recognition it had to be studied in a holistic manner (Gartner, 1985, 
1988; Bygrave & Hofer, 1991). All the key factors, the entrepreneur, the organisation and 
the process of firm creation and their interactions have to be studied in real time to develop 
a full and accurate understanding of the new venture creation process: “The creation of a 
new venture is a multi dimensional phenomenon; each variable describes only a single 
dimension of the phenomenon and cannot be taken alone” (Gartner, 1985, p. 697). Gartner 
(1988) subsequently recommends observing the firm creation in its earliest stages to 
develop an unbiased perspective of the process. To understand this process fully it is criti- 
cal to study the firm at multiple levels, understanding the role of the entrepreneur as the ini- 
tiator of the firm and how they interact with the organisation they create to pursue the 
opportunity is a key part, but just one key part of the process (Bygrave & Hofer, 1991; 
Shaver & Scott, 1991). The opportunity recognition and development process involves a 
collective effort where the entrepreneur, their organisation and the collective knowledge and 
experience it contains within are mobilised to identify and exploit opportunities (Shane, 
2000). Many recent scholars have recognised opportunity recognition as an important field 
of study (Gaglio, 1997; Venjataraman, 1997; Shane & Venkataraman, 2000). However, 
despite the significant body of conference literature on this topic (Hilla & Schrader, 1998; 
Hills et al., 1999; Koen & Kohli, 1998; Singh et al., 199% Zietsma, 1999; Craig & Lindsay, 
2001; Shepherd & De Tienne, 2001) very few authors have followed the in-depth, real time 
qualitative approaches recommended by the theorists of the 1980s and 1990s (Bhave, 1994; 
Shane, 2000; Jencken & Gillin, 2003; Park, 2004; Harrison et al., 2004). 

Park (2004) recently proposed that understanding the opportunity recognition process 
in entrepreneurial high-technology start-ups requires an understanding of the contribution 
and interaction of three main components: the entrepreneur, the collective knowledge and 
experience of the firm and the technology exploited to fulfil the unmet market need 
(Figure 1). An in-depth case study of a business that started in the oil sector, but has since 
expanded into a myriad of undersea applications (Tritech Ltd), was used to demonstrate 
how effective the interaction of these three components could enable a firm to continu- 
ally develop new technologies and exploit them across multiple market sectors. A key 
component of this success was utilisation of the external environment as a source of new — 
technologies and a lean but opportunity-focussed, continually learning organisation to 
fuel innovation and growth. 

Harrison et al. (2004) utilised a combination of quantitative and qualitative techniques 
to study the development of entrepreneurial knowledge and experience and its role in new 
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Figure l: A conceptual model of the opportunity recognition process in high-tech start- 
ups. Source: Park (2004). 


firm formation. The study shows that the development of entrepreneurial experience is a 
long-term phenomenon and may occur over a significant period of time prior to actual firm 
foundation. Entrepreneurs may first be attracted to a region as employees of established 
public sector or private sector organisations. This prior employer may function as an 
important incubator organisation, where they not only learn and hone skills critical to the 
eventual entrepreneurial venture but can also become a source of start-up resources and 
finance for the eventual entrepreneurial venture. Themes explored by Harrison et al. (2004) 
are very similar to those proposed by Shane (2000) who identified that prior commercial 
experience could be a pivotal factor in identifying and developing a new business oppor- 
tunity. Harrison et al. (2004) explore this in more detail and identify that it is more than 
just commercial experience that can be developed during pre-entrepreneurial employment. 
The broad majority of entrepreneurs had accumulated technical as well as business expe- 
rience reinforcing the proposition by Park (2004) of the need to better understand the role 
of technical experience in exploitation of technology opportunities. 

The unique contribution of this work is to utilise a broad base of case material to better 
study the opportunity recognition process in three high-technology sectors in two loca- 
tions, to broaden our understanding of the relative importance and interaction of the entre- 
preneur, the knowledge within the firm and technology, within each technology sector. The 
dual geographical nature of the study helps to dimension the added long-term impact of 
the external environment in shaping the entrepreneurial, managerial and technical charac- 
teristics within the firm. 


The Entrepreneur 


Understanding the unique motivations of the entrepreneur in the foundation of a new firm 
has long been recognised as an important element of entrepreneurship research. However, 
early research had an almost exclusive focus on the entrepreneurs with each proposing a 
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different entrepreneurial motivator or characteristic. Schumpeter (1934) proposed entre- 
preneurs as champions of innovation, McClelland (1961) suggested that entrepreneurs 
were driven by an internal need for success and/or recognition, Rotter (1966) proposed an 
internal locus of control as the key motivating factor for firm foundation, Kirzner (1973) 
suggested the entrepreneur’s contribution was as obtainer and provider of as yet unique 
information about emerging markets, while Knight (1921) suggested that entrepreneurs 
were more effectively able to identify the risk and reward equation. More recent literature 
suggested a new focus on the cognitive thinking processes employed by entrepreneurs and 
how the use of heuristic thinking processes can facilitate effective decision-making under 
pressure situations (Shaver & Scott, 1991; Palich & Babgy, 1995; Busenitz & Barney, 
1997; Baron, 1998). 

Some authors have demonstrated a link between the use of innovative technology by 
“opportunistic” founders who already have a high level of business and educational expe- 
rience. Maxwell and Westerfield (2002) and Kuckul and Gundry (2002) observe that a 
proactive entrepreneurial personality can precipitate Schumpeterian innovations (new mar- 
kets, products or organisational systems), which may provide evidence that quick thinking 
entrepreneurs can facilitate the innovation process. Alvarez and Busenitz (2001) propose 
that these cognitive short cuts themselves can create competitive advantage: “If the 
insights and decisions reached with heuristic based logic are potentially valuable in the 
market, if they are indeed rare, if they are difficult to imitate and if the generated ideas are 
exploited by the entrepreneurs then these entrepreneurial insights and decisions are a 
resource that can lead to a competitive advantage” (p. 759). 

The reality is that all these “entrepreneurial” factors have the potential to be powerful 
motivations that drive firm foundation or facilitate entrepreneurial or innovative decision- 
making. But they have to be studied at the time of firm formation and in conjunction with 
other important parameters outlined in the following sections to build a clear and true picture 
of entrepreneurial motivations and contributions to entrepreneurial start-ups (Gartner, 1988). 


Knowledge and Experience of the Firm + 


To understand the nature of the technology firm one must recognise that highly specialised 
knowledge is required to locate, mobilise and combine the necessary resources to exploit 
new high-technology business opportunities (Granstrand, 1998). The level of prior knowl- 
edge already existing within the firm is a key enabling factor in helping firms identify and 
exploit new market opportunities (Cohen and Levinthal, 1990). The high-technology firm 
involves a complex mix of both managerial and technical capabilities that have to be effec- 
tively managed and coordinated (Oakey, 2003). The requirement of this complementary 
mix of scientific and management expertise is a common theme in recent literature on the 
technology firm (Kakati, 2003). 


Commercial and Managerial Experience 


The importance of prior commercial knowledge, particularly experience of setting up com- 
mercial ventures has featured in much of the literature, with these ventures often providing 
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the stimulus for second-generation business ideas (Vesper, 1996; Bygrave, 1997). Shane’s 
(2000) work clearly demonstrates the value of prior commercial experience in the develop- 
ment of technology businesses by charting its impact on the success and failure of many 
businesses licensed from one original MIT patent. This commercial experience combined 
with standard management capabilities, for example, accounting, marketing, fundraising, 
personnel and strategy, is critical to the development of a successful business (Oakey, 2003). 


Technical Experience 


The nature and role of technical experience has only recently started to feature in the entre- 
preneurship literature, a significant oversight given that it is neigh impossible to start a 
technology company without it (Granstrand, 1998). Breschi et al. (2003) demonstrates 
some interesting trends in technology diversification based on a study of firms’ patenting 
activities over an 11-year period. The study showed that technology development is not a 
random process, and that firms extend their innovation activities in a systematic way, that 
is, their innovation activities are restricted to specific technological fields. Seventy per cent 
of the firms involved in patenting activity were specialised innovators, that is, patent appli- 
cations were restricted to a narrow range of technical fields and comprised only 10% of 
the patents filed (Breschi et al., 2003). This reinforced the knowledge barrier theory, and 
in established markets it is very hard for new firms to identify new product innovations. 
Established firms seek to establish a monopoly over their existing technical arena by driv- 
ing technical performance ever upwards and protecting it with a specialised and targeted 
patent portfolios, often purposefully ignoring new and developing markets (Christensen, 
1997). However, the overall share of patents from specialised innovators was very small 
with diversified innovators, i.e. those firms patenting technologies across a broad range of 
technological classes comprising nearly 90% of applications in the study but only 30% of 
firms. This suggests that new entrants who develop new technologies are seeking to cast 
the net wide and protect their new technology across a broad range of technology classes. 
In overall terms, there are very few firms that are diversified across a broad range of tech- 
nical fields and these are the most prolific innovators (Breschi et al., 2003). 

In general, established firms clearly become more expert in technology and how to 
develop it. However this leads to ever more focussed innovation activities around their core 
technical competencies. This presents an interesting conundrum: Is previous knowledge a 
pivot or a barrier to future innovation success? Firms that can continually develop and 
broaden their technical knowledge base will be more able to exploit new and developing 
markets. As a result, effective strategic management of technological learning as a process 
of renewing critical capabilities and the generation of new sources of competitive advan- 
tage can be a key factor in developing/growing a firm’s innovation capability (Caryannis 
& Alexander, 2002). 


Technology 


Many authors have studied the sources of technology within the technology firm 
(Klevorick et al., 1995; Malerba & Orsenigo, 1996; Shane, 2001). Some have tried to trace 


140 John S. Park and Sarah Cooper 


the sources of technological advances back to their original scientific origins (Klevorick, 
1995). Malerba and Orsenigo (1996) attempted to use patent applications to study tech- 
nology adoption. Both studies demonstrated that technology exploitation is highly sector 
specific with the highest rates of uptake in the most technologically advanced and fast 
moving businesses (Klevorick, 1995; Malerba & Orsenigo, 1996). Shane’s (2001) most 
recent study has begun to provide greater understanding of the mechanisms of technology 
adoption. He has demonstrated that the age of the technical field, the tendency of the mar- 
ket towards segmentation, the effectiveness of patents and the importance of complemen- 
tary assets can influence whether or not technology will be exploited through firm 
formation. Shane demonstrates that firm foundation is more likely when technical fields 
are younger, the markets are segmented, where patent protection is effective (in busi- 
nesses) and where complementary assets in marketing and distribution are less important. 
A drawback with large-scale surveys is that the evolution of technology within the firm is 
lost. Only through in-depth qualitative studies can we effectively understand technology 
development, that is, how core individual or combinations of technologies are developed 
in conjunction with the knowledge and resources within the firm. Technology is diversify- 
ing at such a fast rate that effective opportunity recognition in the high-technology start- 
up involves embracing technology diversification, combining it with either new or existing 
market opportunities and continually evolving the technology with market or customer 
needs. It is the effective management of this evolution process, using the combined skill 
base of the firm that is crucial to the success of the high-technology start-up (Granstrand, 
1998). Only research which studies this process in-situ and even better in a longitudinal 
fashion, e.g. Kassicieh et al. (2002) can start to uncover the core competencies and capa- 
bilities necessary to negotiate an effective high-technology start-up. 


The Environment 


One cannot understand the process of entrepreneurship without understanding the envi- 
ronment in which it takes place. Gartner (1985) identified the external environment as 
being one of the key factors influencing the process of new firm foundation. An individual 
changes greatly, over time, as they are influenced by and in turn influence the environment 
around them. Moore (reproduced in Bygrave, 1997) proposed that individuals involved in 
the start-up process interacted not only with other individuals in the firm but also with the 
external environment. Harrison et al. (2004) indicate that the external environment can 
play a major role in both attracting people to a region and also via employment, picking 
up a broad range of skills required for a successful start-up. A number of key environ- 
mental factors can impact upon the firm-creation process. 


Government Policy 


At national level, many countries initiate policy interventions to increase technology firm 
start-up and growth. Shane (2003) demonstrates how changing legislation in the US to 
increase university share of licensing income from university-patented technologies has 
had a positive impact on technology spin-out from universities into the private sector. 
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Successive UK governments have attempted to encourage and nurture firm start-up/devel- 
opment via a range of business support schemes (Robson & Bennet, 2000). However, it 
has also been shown that the quality and impact of such schemes varies greatly by region 
(Bennet & Robson, 1999, 2000). Some schemes are specifically targeted at the high-tech- 
nology sector and provide necessary finance for R&D initiatives at SME level, e.g. Small 
firms Merit Award for Research and Technology (SMART) (Bramley & Spires, 2003). 


Geographical Clusters 


Much literature has been written on the role of geographical clusters and their role in 
catalysing innovation and economic development due to increased efficiency of interaction 
between public and private sector institutions (Krugman, 1991; Porter, 2000; Fujita et al., 
2000; Scott, 1998, 2001). The true cluster phenomenon is based on a high concentration 
of firms in the same geographical location, and mainly originated as a result of the high- 
technology industries that evolved in Silicon Valley and around MIT Route 128 (Saxenian, 
1994). The actual nature of the cluster-development process is still a matter of academic 
debate with many questioning the cluster definition and benefits of such an approach 
(Batista & Swann, 1999; Oakey, 1999; Massey et al., 1992). However, government policy 
has attempted to develop clusters for both traditional and high-technology sectors 
(Doeringer & Terkla, 1996; World Bank, 2000; OECD, 1999, 2001; OECD-DATAR, 2001; 
Porter & Ackerman, 2001; Mytelka, 1999; Mytelka & Farinelli, 2000). In this chapter we 
define a cluster as a simple collection of industries within a particular geographic region. 
Our intent is to study how firms, intentionally or unintentionally, recognise and exploit 
learning opportunities created by aligning internal capabilities with the evolving external 
environment. A critical part of this study is to have a better understanding of the role 
played by entrepreneurs, particularly scientist and engineer-turned entrepreneurs (Storper, 
1993), who are already working in the local economy. Malmberg and Maskell (2002) refer 
to this as the pioneering stage of cluster development, how these individuals use the expert- 
ise or idea they gained in their employer organisation to set up their own business to exploit 
this know-how (Keeble, 2000). Cooper and Folta (2000) have shown that the previous 
employer can play an important part in the development of nascent entrepreneurs, with 
many entrepreneurs starting businesses in the same geographical area as their last period 
of employment. 


Entrepreneurs External Networks 


One of the most recurrent themes in the literature is how entrepreneurs interact with the 
external environment. Much of the recent networking literature emphasises the role of 
social networks and social capital as a key part of the entrepreneurial venture. Academics 
have investigated the nature of the networking process (Anderson & Jack, 2002), how nas- 
cent entrepreneurs expend a great deal of networking effort in the planning stages of new 
ventures (Greve & Salaff, 2003; Davidsson & Honig, 2003) and how social networks can 
play a pivotal role in the location of funds for new technology ventures (Shane & Cable, 
2002). Clearly any research into firm start-up and growth should investigate the network- 
ing strategies employed by the founder and their organisation both prior to and during firm 
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formation. A key topic is to understand how interaction with the external environment can 
turn academics or managers into nascent entrepreneurs: Understanding this interaction and 
growth process can help develop training programmes to facilitate the process (Kreuger 
et al., 2000; Chell & Oakey, 2003). A nascent entrepreneur who remains in their area of 
employment has distinct advantages (Cooper & Folta, 2000). The networks of contacts 
they have built up can be a key source of resources (suppliers, employees and finance) or 
in helping identify market opportunities. Harrison et al. (2004) suggest that this expertise- 
gathering phase may extend beyond the last employer and that it may not have been 
restricted to the local area as many professionals may have come from other regions or 
employers, and this knowledge and network experience can play an important role in the 
development of the nascent entrepreneur. 


A Tale of Two Cities 


Data for this study were collected in two cities, Ottawa in Canada and Aberdeen in the 
North East UK, both of which have well-developed, technology-based clusters. 

(i) Ottawa: Ottawa is Canada’s capital and fourth largest city with a population of 1 mil- 
lion according to the 2001 census. It is dominated by the ICT industries with a world-class 
reputation for technology development. In addition there is an emerging life sciences sec- 
tor, specialising in biotechnology and biomedical devices (Wolfe, 2003; Chamberlin & De 
la Mothe, 2003). The city has been labelled “Silicon Valley North” and at the peak of its 
own technology boom in 2000 Ottawa had more than 1200 technology companies employ- 
ing 85,000 people. The global technology downturn had a significant impact on the 
telecommunication sector resulting in the loss of more than 20,000 jobs in 2001-2002, due 
to redundancies by the leading employers such as Alcatel, Nortel and JDS Uniphase. By 
2003 employment in the technology sector had fallen to 64,500; however, there has been 
no major population migration and house prices have remained stable or appreciated 
(Chamberlin & De la Mothe, 2003). There has been an increase in the number of technol- 
ogy companies to around 1,500 in 2003 (Ottawa Businéss Journal, 2003) suggesting that 
many technology workers had decided to start their own companies (Chamberlin & De la 
Mothe, 2003). 

Ottawa has a variety of world-class R&D facilities and capabilities creating a large crit- 
ical mass of scientists and technologists, and is home to leading universities and colleges. 
Over 90% of Canada’s R&D in industrial telecommunications is undertaken in the Ottawa 
region and it is a primary region for government spending on science and technology. It is 
also home to many private sector technology companies: Nortel Networks, Newbridge 
Networks, Corel Corporation, JDS Uniphase, Mitel Corporation and Tundra 
Semiconductors. In the life sciences sector alone there are 20 research institutes, notably 
the National Research Council, Ottawa Health Research Institute and the Ottawa Heart 
Institute. 

Ottawa’s emergence as a technology cluster is a largely, home-grown phenomenon 
attributable to the start-up and growth of entrepreneurial companies over the past 30 years, 
mainly telecom-related but with an emerging life sciences cluster becoming a further 
source of new ventures. 
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(ii) Aberdeen: Aberdeen is Scotland’s third largest city with a population of 212,125 
according to the 2001 census. Prior to the discovery of oil in the North Sea, Aberdeen was 
depressed versus the rest of the UK with low wage levels and substantial outward immi- 
gration (Harris et al., 1986). Aberdeen is now dominated by the oil industry and is widely 
known as the “Oil Capital of Europe”. The oil industry in Aberdeen has gone through three 
distinet periods of growth, from its establishment in the late 1960s/early 1970s, the period 
of uninterrupted growth in the 1970s and 1980s, followed by recession in the mid-1980s 
to the current mature phase of industry development (Newlands, 2000). The arrival of oil 
brought rapid growth to Aberdeen, not simply by the arrival of the oil giants, BP and Shell, 
who set up UK exploration and production headquarters but also in the related support and 
service companies that followed. In October 1971 there were 56 firms engaged in oil- 
related activity, by October 1972 there were 109 and in October 1973 there were 217, with 
two new firms arriving every week (Tiesdell & Allmendinger, 2004). The arrival of oil had 
a dramatic impact on the economy with around 60% of employment in the city now being 
oil-related (Cumbers & Martin, 1997). This of course has a downside as slumps in the oil 
price in 1986 and 1997 led to a dramatic decrease in employment. Between 1986 and 1987, 
unemployment in the region rose by 31% with serious knock-on effects for the local econ- 
omy (Newlands, 2000). 

However, the impact of the oil industry has had and continues to have a positive effect 
on the local economy. The increasing challenge of developing suitable engineering and 
technical methods to extract oil for the ageing North Sea fields has resulted in numerous 
pioneering solutions developed in the North Sea finding application in wider, non-oil mar- 
kets. Innovation is continuing with 40% of firms claiming to be involved in new product 
development and testing (Cumbers, 2000). Evidence also suggests that oil-related activi- 
ties are increasing in sophistication (Cumbers, 2000). The oil complex also displays a 
healthy rate of firm foundation with over 70% of new firms established being Scottish- 
based. Many of these are spin-offs from larger companies managed by former managers 
and employees who have settled in Aberdeen, indicating a considerable incubator effect in 
the industry. Other encouraging data indicate that over two-thirds of firms are engaged in 
export activity with almost half considered as active exporters (Cumbers, 2000). The main 
change in the last 18 months has been asset transfers and rationalisations, as the oil majors 
gradually withdraw or rationalise operations in the North Sea. 

There are definite proximity effects with firms developing strong links with the two 
local universities, the University of Aberdeen and the Robert Gordon University, to fill 
skill gaps. Aberdeen also has one of the largest concentrations of life scientists in Europe 
as a result of the attractant effect of the universities and numerous internationally 
renowned research institutions, e.g. the Marine Research Institute, the Rowett Research 
Institute and the Macaulay Land Use Research Institute. 


Methodology 
This chapter explores the formation and growth of indigenous, entrepreneurial firms by 


means of in-depth interviews with entrepreneurs from 29 technology firms in Ottawa (20) 
and Aberdeen (9). Firms represented differing sectors, biotechnology (seven), software 
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(eleven), electronics (eight) and oil and gas (three), since research on contrasting sectors 
(Cooper, 1998) revealed sectoral variations in founder characteristics. Firms in Ottawa 
were identified via a fax survey of organisations listed in the Ottawa Business Journal 
Electronic Directory, while the Aberdeen sample was drawn from a number of sources. 
Biotechnology firms had spun out from the University of Aberdeen or other public sector 
organisations in the city that were still in the process of developing or refining their prod- 
uct portfolio; computer software/IT telecommunications firms were identified through the 
Aberdeen branch of Business Network Scotland; and oil-related firms were all oil sector 
new-start recipients of SMART technology government grant awards or university spin- 
outs seeking to enter the Aberdeen oil-related industry. 

Following Gartner (1985) and Bygrave (1988) the authors’ approach was to build a com- 
plete picture of the development of the firms, including the entrepreneur, the organisation, 
the process of firm creation and their interactions with the external environment. As the intent 
was to better understand the process of firm foundation, qualitative techniques were deter- 
mined to be most appropriate (Curran & Blackburn, 2001) because many soft issues, e.g. past 
employment history, the nature and development of social capital within the local/national 
environment and the complex and interactive nature of the development of the firm, are not 
amenable to quantification (Hammersley, 1992). The objectives of the research were related 
to understanding process rather than measuring the contribution of key process elements 
(Oininas, 1999). A constant comparative method was used to analyse the data gathered 
according to relevant research themes and triangulation in the form of company press 
releases, websites and other relevant documentation were used to complement the interview 
material (Yin, 2003). A set of semi-structured interview questions were used to ensure that 
the critical research topics were covered, and the interviewers also encouraged respondents 
to include additional factors or issues that were important to their firms. 


The Entrepreneurs and Their Motivations 


Previous studies suggest that the majority of technology ventures are founded by more 
than one entrepreneur (Cooper, 1973; Cooper, 1996; Roberts, 1991; Harrison et al., 2004) 
and findings from both regions support this assertion with 75% of Ottawa firms and 77% 
of Aberdeen firms established by an entrepreneurial team. Teams commonly comprise for- 
mer work colleagues, and in a large number of the multiple founder starts at least some of 
the founders had worked together previously; others who joined teams were school friends 
or professional/social acquaintances. People not only teamed up with colleagues they had 
worked with recently, but in some cases relationships were developed with one or more 
employers which formed the basis of the new entrepreneurial team. Familiarity brought 
advantages; knowledge of each other°s ways of working, respective strengths and weak- 
nesses and trustworthiness were all seen to be major benefits. In some cases founders had 
worked in different parts of the same organisation and so brought richer individual net- 
works to the start-up than such a finding might initially suggest. 

Interestingly, the founders of software firms in both regions were generally younger 
than those in the biotechnology, electronics and oil and gas sectors. The dynamism asso- 
ciated with the software industry and the low barriers to entry in terms of capital assisted 
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young entrants. The contract nature of much early software activity, generating revenues 
for subsequent product development, appealed to the work-hungry technologists who 
spearheaded the start-up of the majority of software firms. Some software teams included 
members of widely differing ages, the oldest being 65 who brought significant network 
knowledge and also credibility to his young team. One of the Aberdonian start-ups started 
by two 21-year olds considered that their age was a distinct advantage: “I think we are 
quite lucky in many ways that people were expecting young people to be involved in that 
industry, most people said if you were 40 years of age I wouldn't be able to take you seri- 
ously because I know you wouldn't be involved in that”. 

Schumpeterian gales of destruction characterise the development of many technology 
sectors; change, dynamism and volatility are ever-present challenges. Changes and ever 
faster moving and shorter product life cycles open up market opportunities, which stimu- 
late the creation of new firms (Eisenhardt & Forbes, 1984). Would-be entrepreneurs 
respond differently to opportunities, some are attracted towards them while others require 
more gentle persuasion if they are to seize the opportunity on offer. The motivation of indi- 
viduals plays a very important part in the genesis of new ventures (Herron & Sapienze, 
1992). The reasons underpinning the entrepreneurial actions of the Ottawan and 
Aberdonian founders were varied. Some were frustrated in their current employment and 
dissatisfied with the policies and direction of their employer. In some instances those who 
had worked under the control of others for sometime felt the desire to be in control of their 
own destiny for a change. Some had harboured entrepreneurial ambitions for a number of 
years but had been held back by a range of concerns. As one respondent put it: “I’d had an 
idea to set up in business for years and years and years. I'd always had an ambition to set 
up in business, I just didn’t know quite how to do it. Also I was concerned about other risks 
and the issues of having family responsibilities and what to do. But I suppose as I got older 
I got more and more and more dissatisfied with my lot working for other people and I got 
to a stage where I turned 40 and I thought, if I don’t do something pretty damn soon it will 
be too late”. Other entrepreneurs were not so much stimulated by frustration or a general 
desire to do something for themselves, but were attracted by an opportunity that drew them 
into venture creation. One software founder commented: “Initially when we first started up 
the idea was that I was going to go and buy and sell for other people, and with the com- 
missions I made, get my food and drink software product developed”. 


Knowledge and Experience 


The scale and scope of an individual’s experience influences one's ability to identify and 
exploit an opportunity since a portfolio of contrasting experiences enables one to appreci- 
ate its true dimensions and scales. The knowledge, skills and expertise possessed by 
founders underpin the competitive advantage of many firms and are developed via a range 
of contexts from education to employment. Founders of technology firms exhibit high lev- 
els of education (Monck et al., 1988; Cooper, 1996), a factor to which Roberts (1991) 
attributes high firm survival rates. University education has a key part to play in nurturing 
and developing entrepreneurial capital as today a degree is required to secure many types 
of employment role through which an individual has the opportunity to gain knowledge, 
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enhance skills and develop commercial awareness, of significant benefit in the event of 
subsequent entrepreneurial activity. More than three-quarters of founders in both locations 
were university educated although some had not completed their education, with a further 
group having gained college diplomas, principally in science or engineering disciplines. 
The strongly academic technical base of the biotechnology sectors is attested by the dom- 
inance of PhD qualified founders in both Aberdeen and Ottawa. 

After graduation most founders had worked for a number of organisations prior to 
establishing their own venture. During this time they acquired critical commercial know- 
how and business sense, which was invaluable when establishing their own venture. As one 
entrepreneur put it: “The skills which I had used to build up that particular business [within 
the incubator], I could apply to something on the outside which would further develop my 
own career”. A small minority of principal founders had worked for only one organisation 
prior to starting their venture; however, during that time most had worked in multiple roles 
and/or geographical locations, which enriched their knowledge and skills base and net- 
works. Where founders had worked together, often they had not spent all the time work- 
ing in the same department, they brought contrasting experiences to the team. 

Most of the survey firms were established in the same broad market sector in which 
their founders had worked previously, so start-ups benefited from significant levels of 
existing market knowledge. This facilitated opportunity recognition (Timmons, 1999) and 
reduced risks due to enhanced understanding of the commercial environment (Chandler, 
1996). Knowledge of customer and supplier environments benefited those who established 
ventures in the same market. “Just before I'd left Firm X, I became aware of an issue with 
deep water pipelines, development of oilfields in deep water. At the same time I was think- 
ing, I knew another friend of mine who I'd known from church and he ran a small chem- 
ical company. I know about the pipeline engineering element and he knew about the gel, 
the pipeline people knew about the pipeline engineering aspects but didn’t know anything 
about the gel so I was able to bring a piece of technology for here and bring a piece of tech- 
nology from there and put the two things together”. 

The principal sources of entrepreneurial spin-outs are commercial organisations and 
public sector institutions, such as universities and government research centres (Oakey, 
1995); indeed, the vast majority of founders had worked for private sector firms, immedi- 
ately prior to staring their own venture, with the balance having worked in government 
agencies and universities. Despite operating in broadly the same sector as their incubator, 
most new ventures offered different or complementary products and services, and so were 
not operating in direct competition. Founders of some spin-outs formed to commercialise 
university technology had encountered challenges when negotiating intellectual property 
deals. The majority of firms were built upon the knowledge and expertise of their founders 
and few had involved formal IP transfer or licensing deals. Relationships had not neces- 
sarily been severed between the founders and their former employers; in some instances 
the incubator and new venture developed customer-supplier relationships, with early con- 
tracts from the incubator providing valuable revenue for the embryonic business. 

The previous job role of founders had a strong influence on the skills profile of found- 
ing teams. Founders generally had relatively narrowly focussed roles early in their career 
(partly influenced by their education), moving into more broadly-based positions prior to 
becoming entrepreneurial themselves. Some of those who occupied purely research or 
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technical positions with their first employer moved, subsequently, into technical sales or 
business development. One Ottawa founder noted that his first permanent job, a technical 
role within a large private-sector firm, allowed him to develop skills which proved very 
valuable when founding his own venture: “A greater appreciation for dealing with larger 
organisations ... and certainly some technical information about communications net- 
works ... and an appreciation for manufacturing, particularly hardware manufacturing, and 
what it means to have lots of products out in the field and how you make changes and 
upgrades to it”. By contrast, while working for his last employer he developed know-how 
in, “the analysis of the market, understanding of how you determine various opportunities 
with clients and knowledge of some of the sales and distribution issues ... some of the 
marketing issues, in terms of launching the company ... as well as some of the issues in 
determining the size of the available market ... skills in terms of being able to put together 
business plans, that was very, very well developed and I had quite a good system for that”. 
Previous employment had, thus, provided some founders with a proportion of the skills to 
start their own venture. Those from an academic/research background tended to lack com- 
mercial experience and were reliant on team members who possessed complementary 
skills and knowledge bases, developed in other environments. Interestingly, one Aberdeen- 
based academic biotechnology spin-out has struggled for over 10 years due to its lack of 
commercial experience, and until recently a lack of ability to find and incorporate the nec- 
essary skills into the organisation. Others from an academic background had acquired 
external mentors, experienced in the business world, who acted as their guide, sounding 
board and source of wise counsel. 

Approximately half of the founders had primarily technical experience when they set 
their firm up, while a further quarter possessed a combination of technical and business 
skills. In team starts, commonly, the shortcomings of founders who lacked certain skills 
were compensated by the strength of others, as members contributed a complementary 
blend of technical and business skills. In five instances only those with technical expertise 
were involved at the formation stage. Entrepreneurs in both Ottawa and Aberdeen reported 
the benefits they enjoyed from the breadth and depth of experience in the local economic 
commurity, as well as being well-placed to draw on advice and support from the enterprise 
development support network, both public and private sectors. One respondent com- 
mented: “Scottish Enterprise Grampian have been very supportive and have some very 
good training packages in which the management team are getting involved on their 
courses two at a time to improve their general skills as managers”. 


Technology 


Opportunities exploited by survey entrepreneurs for venture creation were predominantly 
market-pull as distinct from technology-push. Technology know-how and market knowl- 
edge shaped the opportunity, and entrepreneurs drew upon their own resources and those of 
others in their network to get the concept to market. There were a number of instances in 
the electronics and biotechnology sectors of technology being developed with the incuba- 
tor, which did not fit within the product portfolio of the originating firm. One founder in 
Ottawa, for example, worked in a local company where he was responsible for establishing 
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a facility to develop a new product line; having set it up he was “basically asked to knock 
it down again because of a change in direction”. Considering that he could pursue the 
opportunity himself, he led a four-man team that exploited the technology, supported by an 
extensive group of local financial backers. Six firms were established as a result of the 
founder wishing to work for himself. These were all single founder ventures in which the 
entrepreneur enjoyed significant control over business strategy and direction. Two firms, 
both in biotechnology, which engaged in leading-edge research were technology-driven and 
focus on more fundamental research started within the incubator organisation. 

The technology that formed the basis of the ventures was often the product of combin- 
ing a number of strands of knowledge. Founders drew on general technical knowledge 
acquired at university or while working for a previous employer (not necessarily just the 
incubator, but throughout their career with several employers). Sources ranged from uni- 
versities, private sector firms and government sources to R&D carried out by the founding 
team. Some of those who exploited university know-how were doctoral students early in 
their careers, engaged in cutting-edge research projects; others were university staff, who 
licensed knowledge developed by them during university-based research projects. “From 
academic publications Firm X contacted me as an environmental microbiologist to work 
along side chemists and compare technologies. I provided using bio-analytical/biosensor 
techniques to provide biological assessment of contamination with Firm X providing the 
traditional approach of chemical assessment to compare and contrast results. We had 
already done extensive research with Firm X over a long period of time c.a. 5 years test- 
ing and verifying technology under Firm X°s budget with access to their complementary 
resources and all the data produced”. These findings suggest how institutions such as uni- 
versities, research establishments and private sector firms influence the generation of tech- 
nological know-how capable of underpinning the formation of new ventures. 


The Environment 


The breadth and depth (thickness) of the institutional framework in both locations has acted 
as attractants for many of the entrepreneurs. Many had been drawn into their respective 
regions by employment opportunities with key industry/sectoral players or within universi- 
ties/research centres. Many entrepreneurs set up firms in the locality in which they are liv- 
ing and working immediately prior to start-up (Markusen et al., 1986), a trend reinforcing 
a region’s technology profile (Cooper, 1996). Regional collective learning theory stresses 
‘the importance as a regional collective learning mechanism of the movement of key indi- 
viduals and key workers, carrying technological and managerial know-how and ‘embodied 
expertise’, between local firms and other organisations; a key form of movement is via new 
firm formation” (Keeble & Wilkinson, 2000). The trend in both locations was for the major- 
ity of entrepreneurs not to have been born or brought up in the area; however, most had 
worked locally immediately prior to start-up. In the case of Ottawa over one quarter of. 
founders were in-migrants from overseas; indeed, all but 17% of the entrepreneurs were not 
native to the Ottawa area; however, all but one of the 43 founders were working within 30 
miles of Ottawa immediately prior to start-up. The pattern of migration into Aberdeen was 
predominantly from elsewhere in the UK, although a number of entrepreneurs had worked 
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abroad at some point in their career. Most founders, however, worked locally immediately 
prior to start-up and so, as in the case of Ottawa”s entrepreneurs, possessed local knowledge, 
social and professional connections and essential contacts on which to build at start-up. 

The wealth of local firms in the same and complementary sectors was evident in both 
locations. Start-up firms, therefore, were able to contract out non-core activities to spe- 
cialist firms. The range of academic and public sector research facilities provided valuable 
sources of advice and access to specialist equipment and facilities. As one entrepreneur 
puts it commenting on Aberdeen as a location in which to do business, in addition to the 
company's own staff, “We also have a virtual University network of 150 people in various 
universities [and] £2M of grant funded R&D resources — which means we can tackle 
pretty much any problem we are presented with”. In both locations the depth of institu- 
tional richness also meant a good supply of potential customers and suppliers. Although 
part of a strong economic agglomeration, many firms had established strong externally ori- 
ented supply chains, with specialist inputs sourced from outside the region, and many 
global rather than local customers. Relatively well-developed transportation links facilitate 
the operation of external relationships. 

The wealth of companies in similar sectors, in both locations and of university produc- 
ing well-qualified graduates, provided ready sources of labour for the growing enterprises. 
In some cases, entrepreneurs recruited people they had worked with previously. For exam- 
ple, one founder recruited the same person for a second time, having recruited him into the 
incubator organisation some years earlier. Another mechanism was to use personal and 
professional networks to secure key staff, with referral and recommendation being com- 
mon in both communities. The local community and personal and professional networks 
were not only valuable for identifying and bringing in regular staff, but as the firms devel- 
oped senior management, directors and board members were required to steer the progress 
of the ventures. Founders in both locations perceived rich communities of expertise very 
positively. Some key individuals were identified from outside the region, but commonly 
they were known to entrepreneurs or to others within the technology complex. 

The environment cannot only have a contributing effect on the development of an entre- 
preneur’s experience; in extreme situations, it can totally transform the organisation and its 
products from the original vision. This has occurred with dramatic effect in the oil-domi- 
nated Aberdeen economy. The founder of one Aberdeen software company indicated that 
when he founded the firm he had no desire to work in the oil sector, but the nature and scope 
of the oil-related opportunities had led him to discontinue his original product vision for a 
series of food and beverage R&D and supply chain management database products. The 
firm has subsequently re-focussed its activities on specialist database products tailored to 
the myriad of contractors and sub-contractors operating in the global oil industry equipment 
rental markets. The much vaunted “downturn” in the oil industry with the gradual evacua- 
tion of global trans-national oil companies and transfer of operations to smaller independ- 
ent operators has also created a boom of opportunity in the IT/telecoms sector, as the new 
firms have to necessarily build the infrastructure to run their new North Sea acquisitions. 

The close-knit enterprise community in both locations acted as a valuable mechanism for 
getting the new enterprises known, and proactive networking was engaged in by a number of 
firms in both locations. Networking seems to be a common factor in terms of universal ben- 
efit but the mechanisms seem to be sector specific. In the fast moving telecoms/IT sectors 
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high levels of networking activity, aggressively following up customer feedback and refer- 
rals seems to be a key method of generating new business for existing products. In the oil 
sector, social capital (Anderson & Jack, 2002) clearly acts as a lubricant to opportunity with 
the R&D value of government grants significantly increased via the founders’ ability to cut 
local deals that provide critical technical and knowledge resources. In the biotechnology sec- 
tor, networking has been a key method not only to secure investors but also identify man- 
agement with the necessary experience for senior positions, such as that of CEO, which 
cannot be filled effectively by the spin-out academics. 


Conclusions 


In considering the role of the founder in the entrepreneurial process, it is important to 
adopt a broad view of their career to understand influences of the incubator (the organisa- 
tion worked for immediately prior to start-up) and other organisations. Findings from the 
research suggest that an entrepreneur’s past and present experiences impact upon opportu- 
nity recognition and exploration, the process of firm formation and growth and the nature 
of the resultant venture. In the majority of cases new firms are the product of collaborative 
team endeavour rather than individual effort, often bringing together former work coi- 
leagues; looking solely at the incubator may provide too restrictive a view of its influence, 
as entrepreneurs sometimes team-up with colleagues from earlier employers. The incuba- 
tor can play a valuable role in providing early contracts for some new starts. 

The knowledge, skills and expertise embodied in most technology firms are the prod- 
uct of education and work experience in a variety of contexts. Most firms are established 
in the same sector in which founders have worked previously, to exploit the entrepreneur- 
ial capital accumulated throughout their careers. High levels of technological and com- 
mercial and market awareness facilitate opportunity recognition and exploitation, reducing 
the risk. Lead entrepreneurs are typically technologists but access complementary com- 
mercial expertise through co-founder colleagues or social and professional networks. Most 
entrepreneurs are in their mid-30s or are older, as it takes time to develop the skills, expert- 
ise and networks to identify opportunities and the resources to exploit them. The software 
sector is perhaps atypical: more modest resource requirements (in particular physical and 
financial) render venture formation a realistic option at an earlier career stage. 

The incubator often provides the trigger and setting for opportunity recognition. Some 
ventures are formed on the basis of technology not exploited by the incubator; however, 
more often entrepreneurs draw on know-how from a range of contexts when creating prod- 
ucts and services to meet market need. Founding of firms in familiar sectors, added to the 
tendency to establish ventures in the locality in which founders are working, leads to growth 
of a technological sector within a cluster. The establishment of new ventures helps maintain 
cluster health and dynamism; however, clusters also benefit from inward movement of 
future entrepreneurs who are attracted to work in existing ventures prior to setting up their 
own firm. This movement of human capital brings vital new ideas, different perspectives 
and access to external networks into an agglomeration, which adds value to and enriches the 
environment for opportunity recognition and exploitation. Locations shape firms that are 
established within them as entrepreneurs and are influenced to pursue opportunities which 
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are evident in the locality; they are also shaped by firms as areas gain a reputation based 
upon their enterprise community profile, which in turn shapes the types of ventures that are 
established. 

This study has implications for theory relating to opportunity recognition and exploita- 
tion and for theory and policy linked to cluster development. A longitudinal perspective is 
required to capture all the employment-related influences on opportunity recognition and 
exploitation. The skills and expertise entrepreneurs develop will be influenced by all the 
organisations in which they have worked: the range of organisations in a locality influences 
the shape of the entrepreneurial nurturing ground. Many firms were local spin-outs: the 
growing number of local role models is likely to sustain the virtuous circle of entrepre- 
neurship. it also implies that a region’s future technology focus will be strongly determined 
by its current technology profile. Technology agglomerations are likely to prove increas- 
ingly attractive to inward moving employees, some of whom will become their entrepre- 
neurs of the future, fuelling entrepreneurial dynamism and enhancing the environment for 
innovation. Those promoting entrepreneurship as a career option need to target activities at 
those with sector experience. Introduction of enterprise into school and university curricula 
has a vital role to play in alerting students to aspects of the entrepreneurial process so that 
they can use their early career to develop key knowledge and skills for enterprise creation. 
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Chapter 10 


Non-Strategic Spin-Offs: The Use of 
Corporate Venturing in Developing and 
Supporting Nascent Ventures 


Semir S. Nouira and Martin W. Wallin 


Introduction 


The difficulty of large organizations to foster and manage innovation is widely acknow- 
ledged in the literature (Brown & Eisenhardt, 1995; Dougherty, 1992; Utterback, 1992). 
This ability is crucial as innovation and entrepreneurship form the very basis of firms’ 
competitiveness and survival. Throughout industrial history firms have tried various 
approaches to managing innovation. Corporate venturing is one such approach. 


Managing Innovation 


According to several streams of literature, firms are required to possess two basic orga- 
nizational capabilities: a variation-generating mechanism and a selection mechanism that 
reduces the number of ventures to pursue (Ghemawat & Ricart i Costa, 1993; Levinthal, 
1995; Marengo, 1995; Penrose, 1959). This can be viewed in terms of exploitation and 
exploration (March, 1991). Firms need to exploit their present resources to get financial 
return on the investments made to build such resources. At the same time they need to 
prepare for the future by exploring and acquiring new competences, ready to meet the 
challenges of an ever-changing economy. The variety-generating mechanism is related to 
the concept of exploration, and the selection mechanism is related to exploitation. 

The management of innovation can be thought of as the conscious combination of vari- 
ety creation and selection processes. The challenge for management is to balance these two 
competing and complementary activities. That is, the management of innovation involves 
generating new knowledge and exploring new venture paths, while at the same time appro- 
priating returns and exploiting new, present and old business opportunities. 

Firms generate variety as they develop new products and business concepts; when they 
extend their business offering to present customers; and when they venture into new and 
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unknown markets. They do this by trying to utilize their present resources to the fullest 
with the support of new knowledge acquired by research and development. 

Utterback (1994) has described large firms as masters of performing existing tasks, but 
less able to undertake new tasks. In other words, large firms represent an inert and strongly 
path-dependent selection environment; exploitation rules over exploration. Focusing too 
much on exploitation of existing knowledge can prove to be a dangerous path to follow. As 
a result, firms risk being caught in a knowledge trap as change in markets and technologies 
extinguish the competitive value of the knowledge once highly valued by the organization 
(Levinthal & March, 1993). Put differently, firms need to generate variety to insure for an 
uncertain future. At the same time, firms must select over this variety as organizations, just 
as human brains, cannot handle an infinite amount of information. If firms focus too much 
on exploration, they risk generating too much information to interpret. This in tum may com- 
promise learning (experimental search) (Gavetti & Levinthal, 2000). Corporate venturing is 
one method available for firms to approach the art of balancing exploitation and exploration. 


Corporate Venturing 


In previous literature, corporate venturing has been described in a variety of ways (see e.g. 
Block & Macmillan, 1995; Burgelman, 1983; Chesbrough, 2000, 2002; von Hippel, 1977; 
Rice et al., 2000). According to Schollhammer (1982), corporate venturing is a formalized 
entrepreneurial activity within an existing enterprise. The primary function of this activity 
is to search for and investigate new business concepts, then transform and lead the early 
commercialization of these ventures (Fast, 1978; von Hippel, 1977). In addition, some 
advocate the organizational separation of these entrepreneurial activities from the rest of 
the organization (Drucker, 1974; Tushman & O'Reilly, 1996). 

An important rationale behind organizational separation is to combine the respective 
strengths of different organizations along (at least) two axes — size and age. Rothwell and 
Dogeson (1994) discuss the first, size, and argue that large-firm advantages are mainly 
associated with their greater financial and technological resources (i.e., they are material 
advantages). Correspondingly, they argue that small-firm advantages are those of entre- 
preneurial dynamism, internal flexibility, and responsiveness to changing circumstances 
(i.e., they are behavioral advantages). The age of the organization is discussed by 
Stinchcombe (1965), where the concept of ‘liability of newness’ is introduced as an expla- 
nation of the low survival rates of new firms. He argues that the liability of newness is 
mainly associated with the costs of learning new roles, developing trust among organiza- 
tion members, and building stable portfolios of clients. These costs are to a lesser extent 
incurred by old firms. Corporate venturing then provides for the combination of the 
strength of the old-large firm with the new-small firm. A special category of firms with the 
potential to incorporate these advantages is the spin-off firm. 


Markets for Tecknology 


Variety can be reduced by bundling resources into Intellectual Property Rights (IPRs), 
which are subsequently divested, without forming a legal entity of the firm type that 
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control these resources. IPRs can take the form of patents, trademarks, license agree- 
ments, etc. Accordingly, variety can be reduced by utilizing two different market mech- 
anisms, i.e., the market for corporate control (the spin-off arrangement) and the market 
for technology (IPRs). 

Arora, Fosfuri, and Gambardella (2001) depict an increase in the trade in technology 
through a market for technology. Using this market, firms can choose a licensing strategy 
over internal exploitation. According to Teece (1988) licensing is, however, the exception, 
not the rule. There are a number of advantages of divesting IPRs over internal exploitation; 
for example, generating a positive cash flow from royalties, and a lower exposure to risk. 
However, the boundaries of the knowledge incorporated into IPRs need to be well defined 
in order for the market for technology to function; the knowledge needs to be articulable 
(Winter, 1987) and represented in terms of general and abstract categories (Arora & 
Gambardella, 1994). 


Spin-offs and Sponsored Spin-offs 


Another means to reduce variety is to utilize the spin-off mechanism. Firms that conduct 
internal research, or other knowledge-generating organizations, cannot fully specify the 
output of such activities in advance. This may result in spillovers. A company might 
choose to create a technology spin-off company to realize value from such spillovers. 
Multi-technology corporations in particular can act as important sources of knowledge, 
which can develop into innovations outside the existing product base of these firms 
(Granstrand & Sj6lander, 1990). 

According to Lindholm (1994, 1997), the spin-off must include the transfer of rights, 
e.g. of assets or knowledge, from the existing organization to the new one. In Burgelman’s 
(1983) conception, the spin-off is initiated voluntarily by the parent firm to maintain strate- 
gic coherence with the strategy of the parent firm. Hence, a spin-off can be translated into 
a reduction of the corporate resources and capabilities portfolio, perhaps because the 
resources and capabilities underlying the venture that is being spun-off are thought to be 
too ““dissimilar” (Richardson, 1972) relative to the firm’s core resources and capabilities, 
and therefore hard to manage. By spinning off, the parent firm releases funds that can be 
used to develop its core business (Ito & Rose, 1994), and by consciously selecting ventures 
to spin off, variety is reduced. Other reasons to spin off a venture can be traced to the 
respective innovatory advantages discussed by Rothwell and Dodgson (1994). 

The parent firm could work as a buffer, to shield the spin-off venture from the initial 
risks and hazards (Garnsey, 1998; Ito & Rose, 1994; Parhankangas & Arenius, 2003). In 
addition, compared to other new firms, spin-offs are born with a head start in the compet- 
itive race as they can profit from previous experiences and relations built up while still 
being part of the parent organization and thus perhaps be able to minimize the liability of 
newness. By preserving some links with the parent firm the spin-off could utilize some of 
the assets (e.g., networks) of the large firm, while still preserving the advantages associ- 
ated with being small (e.g., entrepreneurial spirit). The concept of the sponsored spin-offs 
can involve such preserved linkage. A sponsored spin-off is a new entrepreneurial firm 
born out of the venturing activities of an established organization. The sponsored spin-off 
should have received active support from the parent firm. A preserved linkage between the 
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parent firm and the spin-off firm can be coordinated by the partial ownership of the spin- 
off by the parent. This is the kind of spin-offs targeted in this chapter. Chesbrough (2003) 
investigated the governance and performance of Xerox’s technology spin-off firms. He 
concludes that Xerox: (1) likely overestimated the importance of coordinating with its own 
complementary assets; and (2) underestimated the opportunity cost of supporting venture 
development. Therefore, in accordance with Garvin (1983), Chesbrough advocates that 
parent firms should consider “voluntary divestiture” of their spin-off firms, while retaining 
an equity interest but giving up the overall control. Moreover, sponsored spin-offs repre- 
sent an alternative (e.g., to traditional venture capital) organizational and institutional 
mechanism that may allow established industrial structures to adapt and change to reap the 
economic rewards and share the risks posed by the emergence of new technologies. 


The Early Business Creation Process 


As discussed above, the definition of corporate venturing is a formalized entrepreneurial 
activity within an existing enterprise. Furthermore, a sponsored spin-off is a new entre- 
preneurial firm born out of the venturing activities of an established organization. 
Formalizing the spin-off activities in a corporate venturing setting in the pre-start phase, 
i.e., before the beginning (Sarason, 1972), leads to the formalizing of the early business 
creation process. 

The early development processes can deviate across individuals, entrepreneurial 
teams, and corporate ventures (Ardichvili, Richard and Sourav, 2003). However, Van de 
Ven (1996, cited in Ardichvili et al., 2003) has demonstrated that significant similarities 
prevail between the business creation processes of independent start-ups and the internal 
corporate ventures. Some of these commonalities are discussed by Klofsten (1992), 
where he gives an extended overview of important aspects that determine the early-stage 
development of the firm. He demonstrates that important aspects at the early stage are 
comprised in the development of the idea and the generation of resources. In the early 
development process there are only a few driving actors and the venture is on a small 
scale with a flexible organizational structure. During*the pre-start phase Klofsten con- 
cludes that this phase begins with the exploitation of the idea, where the founders initiate 
activities aiming at founding a firm and developing a market offer. 

Ardichvili et al. (2003) identified three important concepts influencing the early devel- 
opment process before a business is formed: the recognition, the evaluation, and the devel- 
opment of the business opportunity. They point out that the separation of these three 
processes may ease explanation and analysis, but in practice, these three processes often 
overlap and work together with each other. The major factors influencing this core process 
include: (1) entrepreneurial alertness, (2) information asymmetry and prior knowledge, (3) 
social networks, (4) personality traits, including optimism and creativity, and (5) type of 
opportunity itself. These are fundamental factors that in an iterative way are interplaying 
with each other. For example, the sensitiveness of identifying business opportunities is 
stimulated in coincidence with the remaining aspects of the early business creation 
process. With regard to one of these factors, information asymmetry, Hayek (1945) and 
Kirzner (1997) have argued that entrepreneurship exists just because of this information 
asymmetry between actors. 
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Financing Nascent Ventures 


The main issue in the pre-start phase deals with resource mobilization. Entrepreneurs are 
frequently wealth constrained (Casson, 1982; Evans & Leighton, 1989; Shane & Cable, 
2003), which implies a need to attain outside financing to pursue their opportunities. 
Consequently, financing is central to the process of entrepreneurship. However, the financ- 
ing ot opportunities is troubled with difficulties because entrepreneurs possess information 
about themselves and their opportunities that potential financiers do not possess (Amit, 
Glosten and Muller, 1990; Chan, Siegel and Thacker, 1990; Gompers 1995). As a conse- 
quence, the nascent ventures are not facing the same odds in achieving financing in com- 
parison to more developed businesses, where the opportunity to a higher degree has been 
proven. In the early stage these features generate a set of financial problems causing a 
shortage of capital, thus creating a financial gap. Several authors discuss this gap of financ- 
ing in the early stage. Oakey (2003) suggests a temporal ‘“funding gap” that may be real 
during the process of changeover as firms spin off from public sector institutions or large 
established technology-based firms, to become nascent technology-based firms. 

Regarding one of the most severe obstacles in realizing the business opportunity, the 
prevailing asymmetric information, Akerlof (1970) discusses how institutions on the mar- 
ket can be seen as attempts to solve this problem. An example of such an institution in the 
early-stage financing is the emergence of the venture capital community. Authors such as 
Gompers and Lerner (2000) and Kaplan and Stromberg (1999) advocate that the allocation 
of contractual rights, the staging of capital, and risk shifting may solve problems due to the 
presence of information asymmetry. However, Shane and Cable (2003) argue that the eco- 
nomic explanation for how investors surmount information asymmetry is incomplete. 
They conclude that investors are not able to transfer the risk to the entrepreneur completely 
and consequently they are exposed to some risk themselves. Instead, they argue that social 
ties provide the main mechanism by which investors acquire information thereby allowing 
entrepreneurs without high-capital endowments to achieve resources to realize business 
opportunities. 

The traditional view of finance implies that resources are mobilized through financial 
markets. According to this perspective, in order to obtain crucial resources for the future 
business, the entrepreneur must first attempt to secure its financing through external debt 
and/or risk capital. However, this type of financing is only one way of attaining critical 
resources. There are various other and more unconventional means of attaining resources 
to accommodate business opportunities that are summarized in the concept of bootstrap- 
ping (Bhide, 1992). Bootstrapping suggests methods to minimize or totally eliminate the 
need for external financial capital to mobilize resources (Winborg, 2000). Bootstrapping is 
about securing resources below the market price. The most important source of successful 
bootstrapping is the social network of the entrepreneur. 


Aim and Scope 
From the literature review we can conclude that the normal state of firms is a constant 


oscillation between exploitation and exploration. Firms continuously create new knowl- 
edge, which can be interpreted as increased variety. Resource constraints force firms to 
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select over this variety in order to exploit the business opportunities brought prior to the 
new knowledge. Firms can decide to increase variety by further developing new venture 
ideas or to reduce variety either through the spin-off mechanism, over the market for tech- 
nology, or by terminating the venture. However, the nature of knowledge provides for sev- 
eral, and often parallel, possible trajectories. That is, the same basic knowledge can be 
applied to several different business ventures. This is the simple rationale for corporate 
venturing when the objective is to exploit latent and underutilized knowledge. However, as 
the review of early-stage venture development shows, the business opportunity connected 
to this (technological) knowledge is perhaps not so easily found. If these business oppor- 
tunities are difficult to identify, it could be worthwhile to systematically search for them 
instead of just awaiting their sudden arrival. 

Klofsten (1992) suggests the early-stage business creation process is heavily depend- 
ent upon the ability of the venture to create and generate new resources (resources as 
understood by the resource-based theory of the firm (Wernerfeldt, 1984; Barney, 1991), 
i.e., as assets, capabilities or knowledge that enables the firm to gain a competitive advan- 
tage that ultimately creates profits). The aim of the chapter is to analyze the emergence 
of sponsored spin-offs in a corporate venturing setting. The emergence is analyzed by 
studying the early-stage business creation process, with special attention to resource 
mobilization. Thus, the specific research questions include: (1) How and why does the 
nurturing of non-core internal ventures lead to sponsored spin-offs? (2) What is the strate- 
gic intent of nurturing non-core internal ventures? 


Method 


This study takes a qualitative approach using semi-structured interviews with representa- 
tives from a corporate venturing unit working with sponsored spin-offs as well as repre- 
sentatives from spin-off ventures. The main unit for analysis is the corporate venturing 
unit, while the two spin-off firms were chosen to further illustrate the corporate venturing 
process and to verify the data provided by the corporatè venturing unit. 


Saab and Saab Venture Capital Council 


The Swedish firm Saab is a multinational, multi-technology firm operating in the defense, 
aviation, and space industries. Saab is classified as a manufacturer of aircraft and spacecraft 
and conducts R&D in natural sciences and engineering.! In 2002, Saab employed over 
13,400 personnel (Saab Annual Report, 2003). Saab Venture Capital Council (VCC) is the 
corporate venturing unit of Saab. One of the features of the VCC process is the use of spon- 
sored spin-offs. 

During the late 1990s, Saab made an attempt to formalize entrepreneurial activities. The 
result was the establishment of Combitech Innovation. Its mission was to make use of . 
Saab”s technological know-how and combine it with early and immature ideas from inside 


! Natural Sciences and Engineering (NSE), ISIC Rev. 3.1 7310, SNI-92 73102. 
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as well as from outside Saab. Saab made heavy investments in Combitech Innovation ven- 
tures. However, the venture was unsuccessful and the activity was closed down. When 
Saab acquired the defense corporation Celsius (in 2000), it announced to the stock market 
that the new firm would focus on defense electronics, system integration, and high-tech 
services in the defense, aviation, and space industries. However, before the acquisition, 
Celsius had adopted a strategy to acquire several civilian projects. The Saab treasury offi- 
cer and a colleague were promptly directed to streamline the new company by divesting 
parts that had no bearing on the new core. Subsequently, this team formed the core of the 
new VCC entity, inaugurated in January 2001. 


SMM Medical — A Sponsored Spin-off from Saab 


SMM Medical is classified as a firm conducting medical and pharmaceutical research and 
development.? According to the annual report (SMM Annual Report, 2003) the firm offers 
multinational medical firms licenses to internally develop medical care products. The firm 
has operated in this area since September 2002. The firm has no employees; the CEO 
works under contract and bills SMM Medical for his service. SMM Medical is 60% owned 
by Saab and 40% owned by Iteksa Venture AB, a regional venture capitalist firm in the 
region of East Gothia, Sweden. The main asset of the firm is its patent portfolio, valued at 
5.7 MSEKì (SMM Annual Report, 2003). Licensing rights for the medical technology area 
have been acquired by Saab. 


MX Composites — A Sponsored Spin-off from Saab 


MX Composites is classified as a firm conducting engineering and technology consulting 
activities.' According to the annual report (MX Composites Annual Report, 2003) the 
firm develops, manufactures, markets and sells products based on metal-matrix compos- 
ites (MMC) and licenses related to these activities. The firm has operated in this area 
since the beginning of 2003. The firm has no employees, except a salaried chairman of 
the board. Other people working for the firm make special arrangement with the owners. 
MX Composites is 49.9% owned by Saab, 40% owned by Iteksa Venture AB, 5.5% by 
Centaur Utveckling AB, and 4.6% by CSM Materialteknik AB (a material technology 
service firm, wholly owned by Saab). The main asset of the firm is its patent portfolio, 
valued at 15.9 MSEK (MX Composites Annual Report, 2003). The firm has acquired a 
non-exclusive license from Saab for the machining method of the MMC material. 


The Sample 


The sample consisted of four managers at different levels in VCC and the two spin-off firms. 
One respondent was the Senior Vice President of Technology at Saab and a member of 
the VCC governing council. The other respondent from VCC was an investment manager, 


2 ISIC Rev. 3.1 7310, SNI-92 73103. 
3 SEK 1 is equivalent to approximately 0.11 Euro (average exchange rate year 2003 (Sveriges Riksbank, 2004)). 
4 ISIC Rev. 3.1 7420, SNI-92 74202. 
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working closely with VCC ventures. The other two respondents represented the spin-off 
firms and were the managing directors of these firms. One manager had a long history as a 
manager at Saab (MX Composites) and the other was recruited externally (SMM Medical). 


Procedure 


Data were collected through semi-structured interviews during June-July 2003 and March 
2004 (Vice President — Technology, Saab). Questions were broad and general addressing 
issues such as resource mobilization and business creation in early-stage ventures and 
motives behind corporate venturing and the use of sponsored spin-offs. These questions 
were supplemented with more specific questions for clarification purposes. The interviews 
lasted between 45 and 90 minutes. Both interviewers were present at all interviews. The 
interviews were recorded and transcripts from the interviews were typed out and later read 
by both authors, and the results were discussed until full consensus was achieved. In addi- 
tion, annual reports, other corporate documentation, and websites were used to supplement 
the information collected in the interviews. 


Results 


Below, the organization of VCC, as well as the corporate venturing and business creation 
process, is described. These results are then discussed in light of the theoretical framework 
discussed in the subsequent section. 


Organization of VCC 


Venture capital council is a separate entity within Saab, reporting directly to the executive 
management of Saab. Nine individuals are involved in the VCC operations. AIl but one 
investment manager have their main function outside of VCC. The investment manager 
works part-time for VCC (and part-time for a Saab-backed external venture capital firm). 
The others’ time varies between 5 and 15% of their full-time position. They all occupy 
high-ranking positions within Saab, including the Vice President of Finance, Vice 
President of Technology, two business developers who report to top management, four 
business unit managers, and one external business manager, external to VCC, supplement- 
ing the team. 

The social network of VCC plays a vital part in the venturing process and it comprises 
close interaction with the top management of Saab, other stakeholders of Saab (Investor), 
the managers of the business units, the local university, the venture capital community, 
business angels, local entrepreneurs, Connect, the science parks, and Iteksa.” 


° Large share-holder in Saab. 


° Connect is a non-profit organization that links entrepreneurs to financial, technical, and business development 
resources. 


? Venture capital firm partly owned by Saab. 
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Rationale of the VCC Organization 


The motives of VCC have changed over time. Established as an organization to prima- 
rily divest non-core projects the motive of VCC today is firstly to exploit non-strategic 
resources and get a better leverage on R&D, and secondly to ease the burden on business 
unit managers by taking care of non-core projects, thus enabling the business units to focus 
on their core operations. 


Business Creation Process at VCC 


Venture capital council only has a small annual operating budget of approximately SEK 
2-3 million, which is decided by the executive management. The money is devoted to 
cover the salaries of the VCC employees, overhead cost of the projects, and the expenses 
charged by the business units for the supply of their expertise. To mobilize resources at 
Saab, mostly working hours, VCC has to negotiate with the business units and agree on the 
price and the quantity of hours demanded. VCC has managed to bootstrap and finance 
critical parts of the VCC process. VCC constantly negotiates with the business units to get 
resources and sometimes the business units discount the price of nurturing projects, and 
sometimes it is free of charge. Since the managers of the business units are represented in 
the VCC organization, these transactions are easily facilitated. 

The profits generated are not accumulated in VCC but are absorbed directly into Saab. 
As VCC does not have a budget for larger investments, the organization is not able to 
commercialize the ventures beyond the seed stage. Instead they syndicate investments. 
One reason given by a respondent was that the costs to further adjust to conditions in the 
market beyond seed are better managed by the venture capitalist. 

Deal flow is generated internally from the different business units at Saab. About half 
of the ideas are brought to VCC by individual employees of the business units, the rest by 
their heads and managers. Business unit heads represented on the VCC governing board 
are responsible for the majority of deal flow from the latter category. Every other month, 
the governing board of VCC meets to decide which ideas to pursue. In all cases the busi- 
ness units have power of veto, which can be executed in two ways: either by claiming that 
the idea is core business interest, or by not releasing the personnel resources necessary to 
pursue the venture. On average, two ideas per month reach VCC, and, so far, VCC has pur- 
sued most of the ideas that have reached them. By the end of year 2002, VCC had six spon- 
sored spin-offs in its portfolio, which had gone through the VCC process. 

If VCC offers an initial acceptance, they will finance (from the small operations budget) 
roughly one week of the idea generator’s salary for the person to develop the idea. The cost 
for VCC to use business unit employees is always a negotiation with business unit man- 
agers. If the business units can make use of the results, then this goes into the negotiation 
and VCC can obtain the resource cheaper. A tollgate system is in place, and if this initial 
step is successful VCC will finance a market analysis for about a month. The next step is 
to develop a business plan and sometimes also a prototype. This step takes between 6 to 
12 months. 

The final step in the VCC process is the exit. There are three main ways for VCC to 
exit an investment. In order of preference, these are: (1) divestiture over the market for 
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technology; (2) divestiture over the market for corporate control; and (3) further business 
development and later spin-off. Furthermore, development results in the sponsored spin- 
off-type targeted in this chapter, as VCC partially exits the investment to bring in new 
capital (syndication) and other resources. Re-integration is a possible path as well (it has 
only happened once and followed a change in what Saab considered core and non-core). 
And finally, termination is also a possible exit opportunity. The market for technology is 
seldom used as an exit; most often VCC develops nascent ventures further. 


Discussion 


The VCC organization is in agreement with the definition of corporate venturing activities 
applied in this chapter. It is obviously a formalized entrepreneurial activity within an existing 
enterprise, and its primary function is to search for and investigate new business concepts. 
VCC also cultivates and transforms internally generated business opportunities and is sup- 
porting the ventures with seed capital, first from its small operational budget and later with a 
larger budget with the consent of Saab. 


Rationale of the VCC Organization 


The business strategy of Saab drives the corporate venturing activities (cf. Covin & Miles, 
2002). VCC was not initiated to diversify into new business areas or to explore new busi- 
ness opportunities with the potential to be integrated in the core business of Saab. The first 
motive of VCC was to exploit non-strategic resources and get a better leverage on R&D. 
Second, VCC could be viewed as a strategic trashcan dedicated to relieve business units 
from non-core non-strategic operations and to help them focus on their core business, 
while generating short-term financial profits by exploiting these hidden values. This is in 
line with the reasoning of Ito and Rose (1994) pointing to the release of funds by parent 
firms when spinning off. These funds can then be used to further develop the core business 
of the firm. - 


Business Creation Process at VCC 


Venture capital council is preparing and leading the early commercialization of the non- 
strategic internal ventures. In essence, VCC has institutionalized parts of the early-stage 
business creation. This follows from their working process which addresses many of the 
major factors that influence business creation, for example, development of the idea and 
generation of resources (Klofsten, 1992). To exemplify, the VCC process, by its very nature, 
aims to increase the entrepreneurial alertness as it stimulates people to think of new busi- 
ness applications. By connecting different strands of knowledge (e.g., present technological 
knowledge) with new market knowledge, the formalized business creation process creates 
new information asymmetries (in relation to outside actors) based on the prior knowledge 
proprietary of Saab and VCC. This is similar to the information asymmetries that have been 
depicted by Hayek (1945) and Kirzner (1997) as providing the basis for entrepreneurship. 
Furthermore, VCC clearly utilizes and builds its social network for different actors that can 
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support the business creation process. Examples include connections to venture capital 
firms and universities as well as internal networks. 

In addition to its orientation toward exits, the main characteristic of VCC as an organi- 
zation is its clear focus on low risk and low cost. For example, the core VCC organization 
itself is low-cost as most employees are part-time; they refrain from long-term commit- 
ments and they prefer bootstrapping methods to finance ventures. In summary, VCC is a 
risk-averse bootstrapping corporate venturing unit. 


Competitive Advantage of VCC 


The main competitive advantage of VCC can be summarized in various forms of informa- 
tion asymmetry advantages. The information asymmetry is seen in relation to the sum of 
external actors, such as venture capitalists. The possibility to appropriate value from these 
asymmetries is constrained by the pre-start phase. The informational advantages are 
mainly concerned with the deal flow and due diligence of technologies as well as entre- 
preneurs. In addition to these advantages VCC has the ability to freeze or conserve the deal 
flow, i.e., to conserve the business development process and let the entrepreneur return to 
the old tasks and wait for an opportunity. This is not realizable in the operations of the 
venture capitalists because they cannot retain the competence by offering the innovator an 
alternative salaried occupation. 

The early business creation process of VCC starts with the recognition of the business 
opportunity. VCC is endowed with some major competitive advantages in the evaluation 
of internal venture opportunities. Firstly, in the identification of internal opportunities 
there are no outspoken competitors to the deal flow. Consequently, VCC has exclusive 
access to the flow of ideas. Secondly, a major information asymmetry exists concerning 
the venture technologies reaching VCC. The ability of VCC to perform better technologi- 
cal due diligence rests with the knowledge Saab has developed, sometimes more or less 
exclusively, in related technological areas. Thirdly, VCC ought to have a better position to 
perform a due diligence of the entrepreneur, due to the previous employer-employee rela- 
tionship. These information asymmetries are all true for internal venture ideas, technolo- 
gies, and people. 

The main strategy for VCC to reach its objectives is to bundle and develop non-core 
resources until the point when they can be sold. VCC has constrained its operations to 
the pre-start phase, because of its competitive advantage in this stage. Going from the pre- 
start to the start-up phase, the ability of VCC to reduce the asymmetric information is 
diminishing and the opportunity cost of further venture development is increasing. 
During the pre-start phase VCC is able to profit from the asymmetric information, which 
explains why they have constrained their operations to this phase of early development of 
internal ventures. 

Measures taken to force VCC not to be enticed to commercialize any business ideas to 
reduce the exposure of risk, and to keep the costs low are found in the routines/rule of 
thumbs and the rigorous budget restrains on VCC. The business creation process is cir- 
cumscribed to deal with origination, evaluation of business ideas, production of business 
plans, and deal structuring. Accordingly, VCC have implicitly and explicitly built-in 
mechanisms not to grow. 
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Proposed Model for the Emergence of Sponsored Spin-off 


Figure 1 illustrates the ability of a corporate venturing unit Y (such as VCC) and an exter- 
nal market player, the venture capitalist X, to reduce the asymmetric information of the 
internal venture idea of Y. Because of an ever-increasing extent of higher capital require- 
ments to develop the internal venture Y, the cost of devoting assets to parceling and com- 
mercializing know-how is steadily increasing. However, in the inception of the internal 
venture of Y, the capability of reducing the asymmetric information is higher in the cor- 
porate venturing unit Y. 

In addition, in this early stage, the cost of the corporate venturing unit Y is lower in 
relation to the venture capitalist X. This competitive edge of the corporate venturing unit 
Y, that is, the informational advantage and the lower cost, is lessened further as the devel- 
opment of the internal venture idea Y proceeds. The shadowed area in Figure 1 describes 
the changeover scenario where the leveraging of underutilized technologies of the parent 
firm eventually turn out to be better managed by the hypothesized venture capitalist X. In 
practice, the relative strength between the venture capitalist X and the corporate ventur- 
ing unit Y is probably not clear at any stage of the venture as depicted in Figure 1. 
However, Figure 1 illustrates the point that competitive advantages are probably gener- 
ated near the inception of the venture or, in the words of Sarason (1972), before the 
beginning. 


The ability of the 
actors to reduce 
asymmetric 
information in the 
internal venture of 


MA 


The stage of venture 
development 
approximated with time 


one year 
one MSEK 


The cost of the 
actor to reduce 
asymmetric 
information 


The stage of venture 
development 
approximated with time 


Pre-start phase 


sssssapuntea Venture capitalist X 
Corporate venturing unit Y 


Figure 1: Model describing competitive advantage of corporate venturing units and the 
emergence of sponsored spin-offs. 
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This relationship described above illustrates the danger of over-investing in one single 
project and suggests when the parent firm should consider “voluntary divestiture” of the 
spin-off organization, as described by Chesbrough (2003) and Garvin (1983). However, 
it might be difficult to decide when to carry out the voluntary divestiture of the venture, 
when to stall, or when to terminate the project, i.e. to decide when the ability to reduce 
the information asymmetry has reached a critical limit. To remedy this, VCC has rather 
arbitrarily decided on a stop loss® investment that is set to MSEK 1 and the maximum 
time spent on a venture to one year. Because of this budget restriction of VCC, the 
organization is to a large extent forced to bootstrap the resources needed to incubate new 
ventures and by doing so Saab is thus able to minimize the opportunity cost of coordi- 
nating their complementary assets to commercialize non-core resources (cf. Chesbrough, 
2003). As a consequence of the bootstrapping activities of VCC, the competitive advan- 
tages in the early business creation process are further reinforced. 

The preference of VCC to exit via the market for technology over the market for 
corporate control is linked to the congruence between the advantages of markets for tech- 
nology and VCC restrictions. The advantages (of exit via the market for technology) are 
mostly connected to the earlier generation of positive cash flow from royalties and a lower 
exposure to risk. VCC restrictions are connected to the obvious low-cost/low-risk. 
However, VCC seldom manages to exit through the market for technology. The knowledge 
or technology forming the basis of the nascent venture ideas probably does not meet the 
demands of the IPRs, i.e. articulable (Winter, 1987), or represent abstract categories (Arora 
and Gambardella, 1994). In this case the market is not the most efficient mode of coordi- 
nation. Further business development can hopefully meet these demands. This can assist 
in understanding why firms decide to create new firms (spin-offs) to scrap non-core tech- 
nology instead of simply packaging and selling the technological knowledge as an IPR. 

Moreover, when the critical limit is reached (after 1 year/1 MSEK), three possible 
options exist: termination, trade sale, or syndication. Syndication takes place when a trade 
sale is not possible, but further venture development is necessary. In light of this, the spon- 
sored spin-off mechanism can be interpreted as an effect of the low-cost/low-risk strategy 
of VCC and the need for further business development. This instrument makes it possible 
to share the risks and costs of business development. Holding on to an equity share then 
represents an option for later appropriation. Accordingly, making use of the sponsored 
spin-off instrument can be viewed as a rational response to being forced to bundle non- 
strategic resources in the form of a new firm. Linking this to the second motive of VCC, 
i.e., to function as a strategic trashcan, sponsored spin-off can be seen as a cost-efficient 
mechanism to keep business units focused on core business. 


Expanding the Model 


In accordance with Akerlof (1970) a corporate venturing unit focusing on early-stage devel- 
opment of internal venture ideas can profit from the information asymmetry of external 


8 An order placed to sell when a certain price is reached. It is designed to limit an investor’s loss on a security 
position. 
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actors by attempting to institutionalize the spin-off activities of the parent organization and 
consequently creating an institution specialized to serve the venture capital community and 
other market players in the start-up stage. 

It could be speculated that if the corporate venturing unit is functioning as a serial entre- 
preneur, delivering ventures with high quality can help build up confidence in the market 
place for start-ups. As a consequence of a low-cost strategy the corporate venturing unit 
can afford to expand the portfolio of spin-offs, where financial performance expectations 
could be better spread over a larger pool of projects. To be able to diversify the risk and to 
reach a critical mass of options, i.e., to build up a portfolio of minority equity shares in 
spin-off firms, the parent organization must have long-term confidence in the activities of 
the corporate venturing unit. 

If the survival of the corporate venturing unit is dependent on its short-term financial 
results, it can trigger the unit to act opportunistically by trying to sell business ideas/ven- 
tures/IPRs of inferior quality to external buyers or investors. The requirement to generate 
short-term positive cash flow may then, in the long run, have disastrous effects and dam- 
age the credibility of the business seriously even resulting in the termination of the corpo- 
rate venturing unit. 


Conclusions 


The aim of this chapter was to analyze the emergence of sponsored spin-offs in a corpo- 
rate venturing setting. This was analyzed by studying the early-stage business creation 
process, with particular attention to resource mobilization. 

The existing literature on sponsored spin-offs, scant in total, does not address the emer- 
gence of sponsored spin-offs in a corporate venturing setting. Understanding the reasons 
behind this organizational mechanism extends the knowledge domain of corporate ventur- 
ing activities. 

One of the major challenges for real-life corporate venturing units is to decide when to 
stop supporting internal venture development. As partiaf aid in meeting this challenge, we 
put forward a model relating information asymmetries and cost of resources for venture 
development. The model is based on increasing costs to reduce information asymmetries 
between the corporate venturing unit and external actors when more resources are devoted 
to developing and supporting the nascent venture. 

The model illustrates the competitive advantage of corporate venturing units in early- 
stage development of internal ventures. This advantage ceases to exist when the corporate 
venturing unit can no longer profit from the information asymmetry, i.e., when the cost for 
further venture development has reached some critical level. The analysis presented here 
illustrates how budget restrictions of the corporate venturing strategy can force the corpo- 
rate venturing unit to guesstimate this point. 

The use of the sponsored spin-off mechanism is seen as an effect of the institutional 
setting, i.e., as the joint outcome of corporate venturing mission and restrictions. If the 
mission of the corporate venturing activity is to exploit non-strategic resources and if 
this mission is restricted by pressures for low cost and low risk, sponsored spin-offs with 
partial ownership by the parent firm is one rational response that provides for profit and 
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risk sharing. The above response for the exploitation of non-strategic resources is not 
limited to financial reasons alone, but perhaps more importantly, sponsored spin-offs can 
be used as a strategic trashcan for business units to ease the burden from unrelated non- 
strategic activities, while at the same time keeping the option value of the spin-off. As 
a financial institution, corporate venture capitalists can capitalize on their informational 
advantage in early-stage business development to reduce adverse selection and moral 
hazard. 

In this chapter we have argued that a corporate venturing unit can reach strategic ben- 
efits by developing and supporting nascent non-strategic ventures (at low cost and low 
risk) by functioning as a strategic trashcan, while at the same time providing for direct 
financial return from spin-off ventures. This can be reached by focusing the corporate ven- 
turing activities in early-stage internal ventures. Sponsored spin-offs where the parent firm 
retains partial ownership then emerge as the result of budget restrictions in combination 
with a possible option value from syndication. 
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PART II 


PARTNERSHIPS AND NETWORKS OF NEW 
HIGH=TECH VENTURES 


Chapter 11 


Challenging Cooperation: Why Do Small 
High-Technology Firms Fail to Form 
Technology Partnerships? 


Palvi Jokela 


Introduction 


Over recent years, interfirm cooperation has increased remarkably. This phenomenon is 
related to the growth of high-technology sectors, and especially information and commu- 
nication technologies (ICT) (Hagedoorn, 2002). The reasons for increasing cooperation 
include technological partnerships, alliances, research networks, and joint ventures that 
can be derived from high development costs, the concentration of firms on core compe- 
tencies, and the complex nature of technological products. In general, cooperative arrange- 
ments are aimed at bridging the gap between the firms’ current resources, and their 
expected future requirements. 

Small technology firms particularly have formed partnerships with large technology 
firms (Blomgqvist, 2002). These partnerships can be used to create a sustainable competi- 
tive position for the hi-tech start-ups. However, very often these partnerships also fail, 
since there is a strategic misfit and partly because they were badly implemented (De Meyer 
2001). Indeed, a failure can take place in the partnership formation phase, when the part- 
ners begin a relationship. This early phase is the focus of this study. The aim of the study 
is to identify which content and process factors contribute to the failure of partnership for- 
mations, and to provide suggestions on how to manage partnership factors that can be con- 
trolled by the start-up firm (Hoffmann and Schlosser, 2001). 

A failure in partnership formation is illustrated by the following case study, which 
describes the operations of a company that had promising technology, but did not succeed 
in its numerous attempts to form partnerships. In the case study, the views of a large com- 
pany, which was approached by the start-up, have been taken into account. 

This chapter is divided into four sections. The first introduces the concept of inter- 
firm cooperation and discusses briefly the theoretical explanations behind it. The sec- 
ond discusses earlier research on partnership formation to provide understanding of the 
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phenomenon. The results of the case study are provided in the third section, while the 
last section concludes the study. 


Partnership Formation between High-Technology Companies 


The theories that provide major explanations of cooperation are transaction cost-theory, 
the resource-based view of the firm, and the sociological network theory. Transaction cost- 
theory suggests that firms aim at minimizing their transaction costs and choose the most 
efficient form of governance by taking into account relevant human behavioral factors 
(Williamson, 1991). The resource-based view sees the firm as a bundle of idiosyneratic 
resources, which establish the basis for the competitive advantage of the firm (Eisenhard 
& Schoonhoven, 1996). Although this approach has been traditionally related to a single 
firm, lately it has been expanded to also cover cooperative relationships. It has been 
suggested that the key resources can be exchanged between several firms, to achieve a 
competitive advantage together (Dyer & Singh, 1998). Thirdly, sociological approaches 
on interorganizational relationships provide descriptions of cooperation that concentrate 
on trust and network management (Lorenzoni & Baden-Fuller, 1995). This study draws on 
all of these three theoretical bases, when the reasons for partnership formation failure are 
explored, since it is suggested that each of them can provide insight on the failure. 

Technology partnerships can include a wide set of different kinds of relationships, that 
are equity based or transactional. Various labels have been given to these arrangements, as 
mentioned in the introduction, and often they are used interchangeably. This study chooses 
to use partnerships when referring to relationships, in which companies are exchanging 
technological and financial resources dyadically. The partnership formation, which is fur- 
ther illustrated in this chapter, is defined according to Blomqvist (2002). She writes that 
partnership formation means that the negotiating parties reach a formal or informal agree- 
ment to cooperate. Thus, the partnership formation does not refer to the later outcomes of 
an established relationship, but only to the commitment of the parties to the partnership. 
Also, partnerships do not involve a separate entity, most often referred to as a joint ven- 
ture. Whether the partners own each other’s shares or not, is not defined in advance. It is 
also suggested that a typical case would be a partnership between a large ICT company 
and a small software supplier. The start-up firm aims at providing technology and skills to 
be used in cooperative R&D and software applications with a large firm, which is lacking 
expertise in this specific technological area, and can use the small firm’s expertise as a part 
of its systemic product developments. 


Reasons Why Start-Ups Do Not Succeed to Form Technology 
Partnerships 
The Pre-Relationship Phase in Focus 


Farlier research on alliances has shown that their success is reliant on the factors that 
Impact on the formation phase of a partnership and, therefore, intensive preparation for 
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cooperation is essential to ensure its success. Although relationships cannot be planned to 
the last detail, the prerequisites and conditions for an efficient and effective cooperation 
must be created from the outset (Hoffmann & Schlosser, 2001; Duyesters et al., 1999) 
Conversely, it can be suggested that, if a firm is not able to fulfill the prerequisites and suc- 
cess factors related to partnership formation, it is more likely that the firm will not even 
begin a cooperation process. In other words, if companies successfully manage the early 
stages of the partnership, the likelihood for success is remarkably increased. 

Figure I illustrates the relationship phase and points out the pre-relationship phase, 
which is in focus in this study. This figure is based on the general model of evolving coop- 
eration within buyer-seller relationships as created by Ford (1980). The model is also 
applicable to on-going relationships in technological partnerships, although not many are 
long term. 

During the prerelationship phase, potential partners become aware of possibilities to 
cooperate, and they start a deeper exploration of the areas of common interest. In showing 
interest in each other, a partner often initiates preparations for later stages of cooperation 
(Dwyer et al., 1987; Frazier et al., 1988). 

Figure 1 also illustrates the variables that influence the success of a partnership, based 
on Hoffmann and Schlosser’s study (2001). Such variables include strategic analysis and 
the decision to cooperate, the search for a partner, and designing the partnership. The 
design phase is also included, since it is possible that, even if partners are matched by their 
physical characteristics, they might not agree when cooperation is designed in detail. The 
two phases that follow the initial three stages are not included in this study, because they 
are not relevant to partnership formation. 

Hoffmann and Schlosser (2001) suggest that success factors in a partnership consist of 
content-oriented factors referring to “what” issues and deal with measures that have to be 
implemented by strategy, structure or systems, concerning strategic orientation and struc- 
tural configuration. Process-oriented variables, in turn, refer to the development of an 
interorganizational relationship concerning “how” factors and deal with such matters as 
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Figure 1: The phases of relationship development (based on Ford, 1980). 
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building trust and mutual understanding. The first “what” group is influenced mainly by 
transaction-cost economics and resource-based strategy concept, whereas the “how” group 
is based on interorganization theories, and general leadership and management theories. 
These factors are grouped into “strategy-related)” “partner search,” and “partnership design 
phase” factors when discussed henceforth. 


Inconsistencies in Strategic Analysis and the Decision to Cooperate 


Great asset specificity increases strategic commitment Strategic commitment is cre- 
ated, when companies start making investments that lock them together. In other words, 
asset specificity is created. This determines the strategic direction of the company. In an 
uncertain environment, the partnership may allow strategic flexibility, but sometimes the 
uncertainty may be too high, and companies prefer not to ally (Hoffman and Schaper- 
Rinkel, 2001). 


Resources offered do not fit Frequently, firms are looking for resources they lack (Gulati 
et al., 2000). Thus, it can be suggested that a firm’s resource profile plays an important role 
in partnership formation (Stuart, 2000). For large firms, it is possible to maintain multi- 
product lines and related technological knowledge. Due to their limited resources, small 
firms can usually only focus on one or view technologies (Blomqvist, 2002). A small 
firm’s products and services can complement those of the large firm, but there also has to 
be a match of the resources between the offerings of two companies. The technological 
products of small firms are often radical innovations or emergent technologies, which do 
not have markets yet. As a result, small firms have to make an effort to make sure that the 
partner is enticed to use the resources they are offering. 


Partnership objectives do not fit the business strategy Hoffman and Schlosser (2001) 
emphasize that the planning for the decision to cooperate should ensure that objectives for 
the partnership are derived from the business strategy. Partnerships should be viewed as 
instruments with which to implement strategies and achîeve strategic goals. The content of 
a partnership strategy should, therefore, always support the individual business strategies of 
the firms concerned. A partnership analysis must, therefore, evaluate how a partnership can 
improve the company's strategic position in its particular business niche (Porter, 1986). 


Partner(s) are not aware of the time required by partnership development It has been 
shown that the process of forging and developing partnerships takes time. Forming a part- 
nership requires many negotiations to get the potential partners to agree on all major points 
(Lorange et al., 1992). Too tight a schedule, and too high expectations concerning the 
progress in partnership formation, may not lead to the desired results. 


Search for a Partner 


Partners fail in establishing trust-based relationships In addition to the legal contracts 
involved in technology partnerships, a certain amount of trust is needed between the part- 
ners (Blomqvist, 2002). Trust can be built between organizations on institutional process 
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or character-based grounds (Zucker, 1986). Organizations may create institutional trust, 
because of their history and reputation. An individual, who represents such an organiza- 
tion, is also respected and trusted because of his status. The roles of the individuals seem 
to play important part in the very early phases of partnership formation, since face-to-face 
meetings give an impression to potential partner, whether he is competent or incompetent. 
(Blomgqvist, 2002). 


Capabilities of the partners do not meet the expectations Companies should be aware 
of a potential partner’s skills and capabilities. In particular, expectations of start-ups can- 
not always be fulfilled, and the potential partners may overestimate their capabilities (De 
Meyer, 2001). 


The strategies of the firms are not compatible Hitt et al. (1997) have argued that coop- 
eration with a partner, whose strategic intentions are not clear, may lead to failure of the 
partnership. Strategic intentions must be able to provide synergies within the partnership. 


Firms do not share common values Hoffman and Schlosser (2001) call for a cultural fit, 
and agreement on joint values in a partnership formation, which should form the basis for 
future success in the partnership. Managerial and organizational cultures can vary within 
the companies involved (Blomqvist, 2002). This can have a direct or indirect impact on 
partnership formation failure. In start-ups, the entrepreneur-manager can be a visionary 
with many fresh ideas concerning the future, whereas the innovativeness in a large com- 
pany partner may be buried under many levels of management bureaucracy, and it may, 
therefore, not be possible for these two worlds to meet. Also the communication styles of 
these large and small firms can be different. Small firms do not always communicate by 
means of formal presentations that might be expected by the large company. 


Partnership Design Phase 


Disagreement on equal contributions Formation of a partnership requires mutuality and 
reciprocity. Although a great difference in size might exist between the allying companies, 
the power balance in the partnership should be maintained and the partnership managed 
symmetrically. 


Disagreement concerning the outcome Khanna (1998) suggests that determining the 
scope of the partnership is one of the most critical and comprehensive activities in partner- 
ship management, including decisions regarding product categories, geographic boundaries 
and technologies to be shared, ownership, and the application of both tangible and intangi- 
ble assets created through the partnership. In technological cooperation, intellectual property 
rights and business logic are areas that also can challenge the partners. Therefore, it would 
be better for the partners if the time used in arguing how the joint outcomes can be fairly 
shared, would be used in making the joint value creation as big as possible (Lewis, 1990). 


No clear objectives Itis difficult for the partnership to continue evolving without clear and 
well-defined objectives. Hoffman and Schlosser (2001) suggest that the clear objectives 
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should form the basis of the further advancement of the partnership. However, Duyesters et 
al. (1999) suggest that often a typical aspect of the technology partnerships is difficulties in 
establishing clear targets, and freedom for partners to be able to develop as well as use new 
strategic opportunities. 


Risk of losing core competencies Companies may perceive the risk of losing core com- 
petencies as too great, and therefore withdraw from partnership negotiations. It is argued 
that companies often have hidden agendas, when they are entering a partnership. In these 
cases, they do not participate in the partnership for the sake of both partners (Duyesters 
et al., 1999). Their primary aim is to learn their partners’ skills as quickly as possible, and 
then stop investing in the partnership after their learning objectives have been achieved 
(Khanna, 1998). 


Failures in Partnership Formation 


The empirical part of this study explores a large and a small company that failed to engage 
in a technological partnership, and develop the small firm’s technology to the benefit of 
both parties. 


Small Company View 


An Israel-based start-up company developing video compression technology made several 
attempts to enter cooperative arrangements with other companies that varied in size, 
including both large and small firms. These attempts, however, did not “bear fruit”. The 
former CEO, chief technology officer and business development manager were inter- 
viewed for this case study termed Company A. 


Problems in modifying the strategy of the company mirrored in the attempts of part- 
nership formation Company A had been established to develop a compression algorithm 
for sending video over Internet and wireless applications, based on the MPEG-4 standard. 
Possible areas of use were security, video conferencing and sending football games in real- 
time over the Internet. Although the company's technology was innovative, the company 
lacked a clear business strategy and it had difficulty in deciding to which final application 
it would like to apply the technology. 

The large companies that were approached regarding possible partnerships did not sug- 
gest anything specific concerning a model for cooperation, but they wanted to hear the 
views of Company A. Company A, however, did not give a specific and clear statement 
either detailing how they would see the cooperation developing, whether to offer a prod- 
uct or technology, or what kind of product to offer. This was partially because Company A 
was afraid of losing other opportunities by committing itself to a relationship with a spe- 
cific company. As a young company, Company A also lacked experience in managing their 
contacts and building relationships. 

The potential partners, which often were large companies, were not willing to reveal 
their views concerning the future, but preferred to keep their vision to themselves. This 
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was partially related to the worsening economic situation. High-technology firms were 
facing difficulties and did not have a clear picture of the prognosis for future products, and 
problems with the industry sector had made them concerned and reluctant to start projects 
whose outcome would be uncertain. 

Company A had also tried to contact companies, at a stage when its technology had not 
been fully developed. Many of the companies that were contacted suggested that Company 
A should return only when it had a fully developed technology. The technology was also 
very much future oriented, which increased their uncertainty. 

However, there was a great need to find a partner, since investors were keen that 
Company A should find a partner, on which their continued support depended. 
Nonetheless, rushing did not lead to the desired result and more time was needed to close 
a deal. Furthermore, the time that was consumed in building business contacts and prepar- 
ing for the meetings detracted from time spent on constructing an actual solution. 


Searching for the right partner For Company A, an exact profile of the companies on 
the other side of the table would have been helpful. Looking back, Company A felt that it 
should have known more about the companies it was holding meetings with in order to 
understand what the potential partner would be doing in the future, and whether their offer- 
ing would meet the need of their prospective partner. 

Furthermore, when contacting other companies, Company A was not always sure 
they were reaching the right persons within their potential collaborating large organi- 
zation. With the technology under development and without a complete product, 
Company A was directed to technology people, who were interested, but could do lit- 
tle, if there was no concrete plan on how to use the technology within a product. 
Business persons would have required a business model, which had not yet been crys- 
tallized within Company A itself. 


A Large Company View 


Within large Company B, which was a leading mobile phone manufacturer in Finland, the 
senior technology manager was interviewed. Company B had been one of the contacts of 
Company A, but the interaction took place such a long ago that, apart from the name of 
Company A, the representative of Company B did not remember any other details. 
However, the interviewee had relevant views concerning how start-ups should come to 
present their offerings, and what can block a relationship. 


Matching the offering with the need of the large company Based on the view of the 
manager interviewed, it is of major importance in a partnership formation that the start- 
up offers resources that fit the purpose of the large company. In other words, the char- 
acteristics of the technology offered must fulfill certain criteria. Firstly, if Company B 
already has a similar technology to what is offered, the new offering must have either 
a better performance than that of the existing one, or its price has to be more competi- 
tive. In other words, strategic positioning has to take place either in terms of cost lead- 
ership or differentiation. If this is not the case, there is no reason that the technology 
should be accepted. Although the technology itself can be very sophisticated, it may 
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also be a challenge to understand its possible user-benefit. This applies in the situations 
where the start-up is providing technology that is very advanced, thus containing a 
component of uncertainty. 

The technology may not yet have been developed into a form, which would be ready to 
be utilized. The start-up may have conducted basic research, but does not have a product. 
This blocks the progress of interaction with the start-up, since a technology in the research 
phase may not be interesting for Company B. In this case, the start-up may be directed 
towards the research unit of Company B. However, sometimes the start-up can sell its IPR 
portfolio. The manager’s view was also that, in the case of a systemic product, a whole sys- 
tem provided by a start-up is preferred. 

It was suggested that, in order to be able to target the needs of the large firm, the start- 
up Company A should have proactively tried to form a holistic picture of the business of 
the large firm, the volumes of products that were sold, and the size and the nature of its 
market. Knowledge is also sometimes required about the environment of, and the possi- 
ble future directions for the industry. The start-up itself should form a clear view of what 
its own business logic will be in order to provide concrete suggestions to the large poten- 
tial collaborator. Weaknesses have been observed in this area previously, mainly 
explained by the technology orientation of the start-up. There have been cases when a 
start-up has developed an application for a niche, but it could not be easily utilized in 
mobile phones manufactured by Company B. 


Searching for a partner Contacting large organizations can challenge start-up firms, 
since it may be difficult, if not impossible, to know how their decision-making structure is 
organized. For start-ups, it is essential that they find the right person, who has decision- 
making power and who is able to take their initiative forward. The technology people in 
the large firm may agree that the technology introduced by the start-up is very interesting, 
but it is not their primary aim to move ahead with it. 

The busy schedule of the people in large organizations can also bring the attempt of 
start-ups to cooperate to an end, especially if the technology involved is not on the agenda 
for that particular year. In the large organization, in which the interview was conducted, a 
unit called New Technology Sourcing has been established to scan the potential of new 
technology partners by providing them access in order to present their offerings. 

The impression that the representative of the start-up gives in the first meeting with a 
potential large collaboration firm can have an impact on how willing the large company 
is to establish the next meeting. The references of the start-up firm can have significance 
in the beginning, by increasing the impression of trustworthiness on the part of the part- 
ner. If the start-up already has deals with other companies that are competitors of 
Company B, then there is a greater chance that Company B will be interested to establish 
whether the technology is something that they should also have. Figure 2 summarizes the 
results of interviews on why start-ups fail when entering technology partnerships. 

Figure 2 indicates that the main reason for partnership formation failure, lies in a 
resource mismatch, which is a content factor and common to both companies. Another 
content factor is lack of a clear strategy on the part of the start-up. Process-oriented fac- 
tors include the skills of the start-up to locate suitable partners, and handle contacts with 
them. In the large company, these process factors are related to the time that could be 
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Figure 2: The reasons for unsuccessful partnering formation. 


devoted to scan small company offerings, and the availability of the right people to build 
these relationships. 


Conclusions 


This study focuses on reasons that cause technology partnership relationships to fail and 
provides both similar and converse results to previous results that have been obtained 
by studies on partnership success factors. Although the process-oriented factors are impor- 
tant; that is, what is happening when the start-up is trying to find a partner, content- 
orientated factors, which form the preconditions to partnership formation, are even more 
important. 

The results confirm that in order to enter a technology partnership, a start-up company 
should have a clear business strategy and objectives for the partnership formation. The start- 
up firm should also invest resources in order to scan their business environment. It should 
examine the business strategies of potential business partners, as well as the future trends 
that might be related to the start-up offering. This will assist them in providing a match 
between their offering and the need that is observed in the prospective partner. This is 
absolutely necessary, since the major reason, from the large company's point of view, for 
unsuccessful partnering attempts was a mismatch of resources. The technology on offer was 
not providing advantages in relation to existing markets; it was too future-orientated or tar- 
geted at niches that were not relevant to the large company. Also contacting the large firm 
too early with technology that was still in the research phase was considered an obstacle. 

Careful scanning beforehand can provide support to the start-up in making sure that the 
companies that it is approaching are suitable partners. Finding the right channel through 
which to contact the people in the target organization impacts significantly the progress of 
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the technology partnership formation. Finding the right channel may, however, be a seri- 
ous challenge, if the counterpart is a very large company, where the people have their 
agendas and objectives clearly defined. Dealing with small partners involves more flexi- 
bility, and the right people can be reached more easily. 

Any general experience of handling business contacts is often lacking in technology- 
oriented start-ups. This should be addressed early enough in the new company by using 
external consultants to fill knowledge gaps in this area. All in all, it can be suggested that 
firms should develop relevant skills in order to be properly prepared to enter into a tech- 
nology partnership. Duyesters et al (1999) call for alliance capability, which refers in the 
literature to a set of skills that can help reap maximum value from the partnering experi- 
ence. The ability to manage partnerships can turn into a competitive advantage for the firm 
(Khanna, 1998). Succeeding in one relationship can truly open the doors to success in sub- 
sequent relationships. 

Based on the case study findings, it can be concluded that the failure in the partnership 
formation can often be avoided by careful preparation. Strategy planning, however, must 
begin when the start-up is founded. Finding the right strategic direction for the partnership 
after formation is often too late. From the start-up side, it is also important to pay attention 
to the correct timing as to when the technology should be offered to a practical partner. 
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Chapter 12 


From Continuous Improvement to 
Collaborative Improvement: Scope, Scale, 
Skill and Social Networking in Collaborative 
Improvement 


Rick Middel, Aard Groen and Olaf Fisscher 


Introduction 


Changing market conditions, intensified global competition and rapidly changing techno- 
logical developments, (Kotler, 2000) have dramatically transformed the business environ- 
ment. These changes have created an environment in which international companies have 
to respond quickly and accurately in the marketplace, constantly having to improve their 
performance. Furthermore, it has led to increasing competition between companies, result- 
ing in the move towards the level of networks of organisations. This requires an ability to 
manage and organise a range of organisational and technological practices and change 
efforts on intra- and inter-organisational levels (Boer et al., 2000). These practices are thus 
important for the successful management and organisation of network interactions at the 
individual, organisational and network levels (see also Groen et al., 2002). 

Continuous improvement (CI) is a consolidated concept in managerial theory and prac- 
tice, and is as an important management area considered vital in today's business environ- 
ments. As firms are forced to re-examine the strategies for doing business they are realising 
that the individual firm is an insufficient entity for maintaining a competitive advantage 
(Harland et al., 1999). CI can no longer be restricted to simply intra-organisational processes, 
but increasingly applies to inter-organisational processes (Boer et al, 2000, Rijnders, 2002; 
Middel et al., 2005). Consequently, there is an increasing need to understand and develop 
knowledge on improvement processes that take place at the inter-organisational level. In 
managing and organising the process of CI at the inter-organisational level, it is important to 
pay attention to the processual elements that influence the successful management and 
organisation of it (Middel et al., 2004). Knowledge and understanding and an in-depth 
insight into the process of CI in inter-organisational processes are required in order to be able 
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to effectively manage and organise this process (see also Boer & Gertsen, 2003). The 
research took place in an inter-organisational setting involving a System Integrator (SI) in the 
automotive industry and three of its suppliers in the Netherlands. The SI specialises in 
“Motion Control” systems for different markets, such as the automotive, truck, marine, med- 
ical and agriculture market. Supplier One assembles plastic precision parts for the automo- 
tive, medical and pharmaceutical industry. Supplier Two produces fine-mechanical parts 
for the high-tech industry. Supplier Three produces cylinder-tubes for the automotive 
industry. 

This chapter will provide a framework to analyse the process of collaborative improve- 
ment (Col) in order to gain insight and develop knowledge on the Col process. 

The chapter is structured as follows: First a review of the literature in the field of CI will 
be outlined. The second part of the chapter will discuss the research issue and define the 
concept of extended manufacturing enterprise (EME). Third, research methodology is pre- 
sented. The last section provides a review of the study and a summary of the major findings. 


Continuous Improvement and Collaborative Improvement 


The importance of Col and the broader area of CI has been widely recognised (Imai, 1986; 
Bessant & Caffyn, 1997; Boer et al., 2000; De Lange-Ros, 1999). 

The concept of CI was developed as a new field in Operations and Innovation 
Management in relation to the Japanese practice of Kaizen. This rich stream of literature 
described the successful applications of Kaizen in the manufacturing processes of Japanese 
companies. According to Imai, Kaizen is a “low cost common sense approach” charac- 
terised by a strong orientation to processes, people and standards (Imai, 1997). During the 
1980s, CI and related concepts (e.g., total quality management, total productive mainte- 
nance and lean production) were gradually being introduced in the West. Contributions in 
the literature were mainly aimed at describing tools and techniques and their application 
(Deming, 1986; Juran & Gryna, 1988). However, during the 1990s emphasis was being 
given to the strategic importance of manufacturing, “operations management, human 
resources and their innovation and change processes. A new stream of literature on CI 
emerged, characterised by a much higher emphasis on the role of management and the set- 
ting of the strategic, organisational and cultural conditions for the diffusion of CI to the 
overall workforce. An important contribution in this area was made by John Bessant and the 
CINet research network (Caffyn, 1998). Bessant et al. (1994), provide a summary of the 
organisational factors needed to support CI, such as tools and techniques, organisational 
learning and knowledge management. CI was redefined as a “company-wide process of 
focused and continuous incremental innovation” that passes through different stages or 
maturity levels (Bessant & Caffyn, 1997) resulting from the progressive absorption of 
behavioural routines. Similarly, another definition describes CI as “the planned, organized 
and systematic process of ongoing, incremental and company-wide change of existing prac- 
tices aimed at improving company performance” (Boer et al., 2000). i 

Currently, CI is an established concept in managerial practice and the literature. A lit- 
erature review on CI presented by De Lange-Ros (1999) offers several conclusions. De 
Lange-Ros categorises the literature on CI into three different types. The first type stresses 
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the importance of incremental improvements, which discusses general preceptive condi- 
tions for CI. The second type of literature is descriptive, and describes a large variety of 
techniques that are used in practice. A strong feature of this literature is that it describes 
the different practices of incremental improvements (De Lange-Ros, 1999). The third type 
of literature is based on an examination of what is going on in practice and tries to build a 
theory based on the descriptions and categorisations of practice, which is typified by De 
Lange-Ros (1999) as theory-building literature. 

In a more recent review, Boer and Gertsen (2003) formulated a number of challenges 
and questions for future research in the area of CI. Two of the challenges provided us with 
a starting point for this research: 


* More processual research is needed, in the firm belief that the effectiveness of managing 
any process (including CI) depends a great deal on deep knowledge and understanding of 
that process (Boer & Gertsen, 2003). 

* CI is no longer restricted to intra-firm processes but is increasingly being applied to 
inter-firm processes as well (Boer & Gertsen, 2003; Boer et al., 2000) 


Both within the literature and practice on CI, there is an increasing advocacy and need 
to extend and transfer the concept of CI in inter-firm processes of disparate companies in 
a network. This leads to the concept of Col, which can be defined as “a purposeful inter- 
company process that focuses on continuous incremental innovation aimed at enhancing 
the overall performance of the disparate companies within a network”. It is simultane- 
ously concerned with bringing about change in the network of disparate companies, devel- 
oping the network capabilities towards collaboration, learning and improvement, and 
generating actionable knowledge in the process of Col (see also Cagliano et al., 2005; 
Middel et al., 2005). Some of the key features include: 


e Col is purposeful and addresses specific operational and relational issues/needs. 

* Col relies on bottom up continuous and incremental learning efforts, enabled by levers 
and focused by the goals and objectives within the network. 

* Col is a continuous, incremental and planned change process aligned with the strategic 
goals of the EME. 

e Col involves both a short-term and a long-term orientation. 

* Col aims at enhancing the performance of the network on an operational and relational 
level and, consequently, developing Col capabilities to learn and improve. 

* Col requires both the internal and external commitment and contribution of all the com- 
panies involved. 


Despite the volume of literature, there is a lack of empirically grounded contributions 
and theories on the concept of CI within an inter-organisational setting (Chapman & 
Corso, 2005; Boer et al., 2005). However, while inter-organisational collaboration in rad- 
ical innovation is a reality, collaboration in CI of products and processes is considerably 
less common (Chapman & Corso, 2005). Although arguably simpler, the process of 
applying and transferring CI to an inter-organisational setting is fraught with intra- and 
inter-organisational change issues and working practices. Specific attention within the 
process of Col should be paid to the accumulation and development of knowledge, cre- 
ated through learning as part of the process, that offers competitive advantage and the 


192 Rick Middel et al. 


long-term development of a capability for collaborative improvement. The improvement 
in the performance of the network is dependent on the ability of the companies to learn 
from the inter-organisational collaboration and apply the created knowledge in their cur- 
rent work practices (both within and between the companies) and in the management of 
the inter-organisational relationship. In order for companies to be able to organise and 
manage the process of Col in an inter-organisational setting they need to gain insight 
and develop an understanding and knowledge of the process itself. This is in line with 
the advocacy for more processual research by Boer and Gertsen (2003). 

Nevertheless Col does happen, and there are some examples of improvement initiatives 
in an inter-organisational setting. In a recent research, an attempt was made to find out 
whether and how the concept of CI and Col meet and overlap by identifying similarities 
and differences of extant CI theory to Col settings (Middel et al., 2005). Table 1 provides 
an overview of the similarities and differences of CI and Col, as identified in the research. 

As we can see from Table 1 a lot of similarities exist between CI and Col. However, 
some of the components do differ because of their specific intra-organisational processes 
and inter-organisational characteristics, such as benefit sharing, political power and power 
distance based on market and dependency. The unit of analysis is the differences and sim- 
ilarities between CI and Col. However, another explanation may be factors specific to the 
industry or even country (Middel et al., 2005). 

Every organisational process, including CI and Col, faces complex and unstructured 
problems that need to be organised and managed. What is lacking is a framework, which 
provides an insight into the process of Col initiatives and the complexity and dynamics of 
the process itself. 


Research Issue 


Firms operate within networks, in which they collaborate with other companies to deliver 
final products to the market. Networks have been defined as patterned relationships between 
actors such as individuals, groups and organisations (Aldrich & Zimmer, 1986; Burt, 1992). 
Others define networks as a set of interdependent actors, activities and resources (Hakansson 
& Snehota, 1995). As such, the network is a social construction and is built upon social rela- 
tionships between actors (Hakansson, 1987). The interest in the topic of networks is clustered 
in a way in which organisations manage and organise the Col process. 

The concept of “network of organisations” emphasises how, by interacting with one 
another, companies can share resources, develop an opportunity for mutual learning and 
gain access to competencies (Hines, 1994, Chapman & Corso, 2005). Whereas for radical 
or discontinuous innovation joint development and co-design are the most typical forms of 
networking (Stuart et al., 1998; Whipple & Gentry, 2000), Chapman and Corso (2005) 
state that when looking at continuous innovation and improvement processes, the most 
common form of inter-organisational interaction is customer-supplier collaboration. The 
main motives for customer-supplier collaboration are lowering transaction costs, enhanc- 
ing market position and mutual learning (Kogut, 1988). Success in collaboration is 
dependent on the level of trust, coordination, communication and information sharing and 
Joint problem solving (see also Monczka et al., 1998; Tomkins, 2001). 
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Table 1: Similarities of and differences between CI and Col (adapted from Middel et al., 


2005). 

Plays a role in CI and Col: Plays a role in CI, not Col: 

* Clear strategic framework/shared vision and * Flattened hierarchy 
goals * Empowerment 

e Communication and understanding of strategy e Commitment to training and 
to all participants personnel development 


Intra-organisational commitment 

Balance between long-term and short-term 
improvement perspective 

Formal problem solving cycle 

Capturing and transferring the learning 
Effective and open communication and 
information sharing 

Balance between top-down and bottom-up 
improvement initiatives 

Shared belief in prosperity through 
improvement and collaboration 

Trust 

Decentralisation of decision making 
Facilitator 

Wide range of tools that can be used and 
applied in the process 

Treating learning as part of the improvement 
process 

Set of key behaviours or behavioural routines 


Plays a roie in Col, not CI: Plays not a role in CI and Col: 


Benefit sharing 

Col roles (instigator, expert, gatekeeper) 
Inter-organisational commitment to exploit and 
explore improvement potential inside the 
collaborative relationships 

Political power 

Power distance based on market and 
dependency 

Implementation process based on shared vision 
and goals, trust and commitment 


In this research the focus will be on the Extended Manufacturing Enterprise as a network 


of organisations. The concept of extended enterprise is rooted in the Supply Chain 
Management stream of the literature. The original focus of this stream was on 
customer-supplier relationships, widening the horizon of management attention from just 
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the internal aspect of operations to the vertical relationships of the company (Kraljic, 1983). 
Recently, a new stream of literature on customer-supplier relationships observed that the 
study of the dyadic relation between one customer and one supplier does not capture the 
overall advantage that could come from an integrated strategy of supply management. 
Instead, this approach suggests focusing on the overall set of relationships that forms the 
“supply network” of a focal company (Lamming, 1993; Harland, 19962). A supply network 
can be generally defined as a body of advanced relations characterised by an integrated 
strategy and management policy that the focal company maintains with a limited set of its 
suppliers (Bartezzaghi & Sassatelli, 2001). Similarly, the extended manufacturing enter- 
prise (Busby & Fan, 1993) is defined in terms of manufacturing companies that co-operate 
closely to maximise the benefits of the business they are involved in (see Figure 1). In this 
way, the suppliers are viewed as a part of the principal company. Both the concepts of sup- 
ply networks and extended manufacturing enterprises are based on the notion of collabora- 
tion between companies, that is, working together, over an extended period of time, for the 
benefit of both (Ring & Van de Ven, 1992). In summary, CI in a network of organisations 
requires a deep integration of operational and improvement processes and widespread 
involvement, interaction and interdependence between actors at all levels. 

Sobrero and Schrader (1998) suggest that there are two dimensions that are ‘funda- 
mental” to the management of inter-firm relationships: contractual and procedural coordi- 
nation. Since the key of CI is development and learning (Boer et al., 2000), the focus will 
be on the procedural coordination, which is necessary for the exchange of information and 
organisational learning (Burns & Stalker, 1961; Nonaka & Takeuchi, 1995). Doz et al. 
(1989) state that actual coordination is achieved not through contractual means but by pat- 
terns of communication involving individual employees: “Top management puts together 
strategic alliances and sets the legal parameters for exchange. But what actually gets 
traded is determined by day-to-day interactions of engineers, marketers, and product 
developers”. For example, Kerrin (2000) concluded that one of the contributing factors 
behind the success or failure of CI activities, along the supply chain, is the type of cus- 
tomer-supplier relationship that existed. A relationship based on procedural coordination 


Supplier B 


System 
Integrator 


Supplier A 


Figure 1: Concept of the EME. 
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was in existence with successful CI activities, and appeared to contribute to inter-organi- 
sational collaboration and learning (Dodgson, 1993; Kerrin, 2000). Where CI failed, the 
relationship was based more on contractual coordination. 

In order for organisations and managers to be able to effectively manage and organise 
the process of Col more attention has to be given to network interactions at the individual, 
organisational and network levels. Organisations and managers have to develop knowledge 
and understanding on the process of Col to influence the process and the outcomes effec- 
tively. Theoretical approaches studying inter-organisational relationships and networks 
include transaction-cost approach (Coase, 1937; Williamson, 1985), resource dependency 
(Pfeffer & Salancik, 1978), interaction approach (Hakansson, 1989; Hakansson & 
Snehota, 1995; Ford et al., 2003) and organisational learning (Levitt & March, 1988; 
Cohen & Levinthal, 1990). All these theories attempt to explain, how a company can look 
outside its own borders and establish close relationships with other companies in order to 
gain a competitive advantage. 

However, our framework is inspired by the work of Parsons (1964). The starting point 
of our assumptions for analysing Col process is that actors act purposefully in interactions 
with other actors (Granovetter, 1992). These are functional actors in the sense that they 
pursue certain goals and show a tendency to optimise gratification (Parsons, 1964). 
Furthermore, interactions between actors are mediated through patterns of culturally struc- 
tured and shared symbols (Parsons, 1964). 

Goal orientation is reflected in joint strategies and goals towards Col to fully explore 
and exploit the inter-organisational processes. The tendency to optimise refers to the eco- 
nomic concept of efficiency, which is related to economic capital. Every Col initiative is 
undertaken to optimise and improve the performance of inter-organisational processes. 
The system of culturally structured and partly shared symbols is to enable the pattern of 
maintenance and change. The key to CI and Col is development and learning, and is 
enabled by a shared culture and symbols (see also Bessant & Caffyn, 1997). 

We will use the network model of actors in a social system perspective (see Figure 2). 
Based on this framework, each actor has four mechanisms that can be used in the process 
of collaborative improvement, namely, striving for goal attainment (scope), optimisation 
of processes (scale), maintaining patterns of culturally structured and shared symbols 
(skill) and interaction between actors (social networking) (see Groen et al., 2002). AII four 
mechanisms work concurrently and influence the process and progress of the Col process. 
As explained by Groen et al. (2002), one of the basic hypotheses in social system theory 
is that only when all four mechanisms are developed sufficiently can a social system last. 
AII four mechanisms work concurrently and influence the outcomes of a social system in 
a structured way. Companies develop positions using resources in interaction with others. 
During interactions, companies/actors tend to use the capitals of scope, scale, skill and/or 
social (4S) networking, which can lead to recursive relations between capital use in one 
situation and possibilities at a later time. 

The remainder of this paper will highlight some examples of how the companies in this 
research have used 4S networking in the process of Col and, so, developed a structure for 
collaborative improvement. Throughout the research and Col process there has been an 
explicit focus on evaluation and reflection of Col processes with and between the involved 
companies. Moreover, the results were reflected against the 4S framework. 
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Actor 3 (1*2) 


Skills & values 
Pattern maintenance 
based on culture, 
knowledge, rules etc. 


Scope 
Goal attainment 
using strategies, 
power, 


interaction 


Economic adaptation 
leading to efficient 
production 


Figure 2: Network model of actors. 


Methodology 


Action research has become increasingly prominent and represents a potential and useful 
qualitative research method in the study of organisations. Action research is a cyclical 
process of diagnosing, action planning, action taking, evaluating and specifying learning 
(Lau, 1999). The action researcher aims to contribute both to practical concerns of peo- 
ple in an immediate problematic situation and to the goal of science by generating emer- 
gent theory. This approach provides the researchers with insights, which could not be 
gained in other ways, since attention was being givensto practical concerns of people in 
an immediate problematic situation. It also highlights, as Clark (1972) emphasises, that 
action research contributes to enlarge the stock of knowledge of the researched system. 
Action research distinguishes itself from common forms of qualitative research by not 
only applying to the social scientific knowledge but also by adding to the body of knowl- 
edge (Myers, 1997). 

But why is action research an appropriate method for researching collaborative improve- 
ments in a network? Action research is appropriate in the following conditions, when: 


* the research questions relate to describing an unfolding series of actions over time in a 
group, 

* the understanding of a member of a group and how and why their action can change or 
improve the working of some aspects of a system plays a role and 

* action research is concerned to enlarge the stock of knowledge of the group. 


Action research focuses on research in action, rather than research about action, in 
which members of the studied system actively participate in the cyclical process. Several 
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broad characteristics define action research (Eden & Huxman, 1996; Coughlan & 
Coghlan, 2002): 


* Research in action, rather than research about action, 

* Participative, 

* Concurrent with action, 

* A sequence of events and an approach to problem solving. 


Within this research the companies were engaged in Col projects through a process of 
diagnosing, fact-finding, implementation and evaluation of improvement actions on a 
dyadic level. The results of these projects were presented and discussed in plenum to the 
other companies to evaluate and reflect on the process and progress of the Col project. The 
findings of Col projects in one dyadic relationship were tested in terms of applicability to 
other relationships. Throughout the process explicit attention was paid to learning and 
development, and how this many contribute to the company’s knowledge and that of the 
whole EME. Through this collaborative learning we are trying to build upon the knowl- 
edge of the members with regard to the object of improvement, knowledge on improve- 
ment processes and knowledge on each other’s companies, processes and goals in order to 
improve the Col process. 


Empirical Findings 
Scope 


In the present day, in the automotive industry, the main challenge is to constantly monitor 
the cost-structure in order to remain profitable. CI and continuous cost reduction are inte- 
grated and explicit in the SI policy and practices. The aim is to establish close co-opera- 
tion and long-term agreements with a limited number of suppliers. As such, the SI looks 
for highly involved and dedicated partners that fully support the company in assembling 
and delivering to customer systems of top quality at agreed competitive prices, at the 
promised delivery date. 

The approach utilised in engaging companies in Col processes was a so-called laissez- 
faire approach. The philosophy behind this approach is that collaboration and improve- 
ment in a network of companies is characterised by interdependence, shared goals and 
vision, trust, commitment, joint work and activities. Col initiatives should be initiated and 
selected by the whole group based on immediate practical problems or improvement 
opportunities. This approach was chosen by the SI in order to enable the participants/sup- 
pliers to discover and become aware of the concept and the possible benefits of collabora- 
tive improvement. However, after a few months, there was collaboration between the 
companies. Although the companies supported the adopted approach, it did not lead to col- 
laborative improvement. Therefore, SI decided to change the approach to a more active 
and directive role of the lead company. The more active and directive role appeared to be 
important for the process and progress of the Col initiatives in the Dutch setting. More 
improvement initiatives were identified and selected, more Col meetings took place and 
all companies participated more actively (see also Kaltoft et al., 2004). The leader’s role 
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that the SI fulfilled was necessary in terms of creating momentum and speeding up the Col 
initiatives. 


Scale 


Many companies are striving for optimisation in terms of financial capital, and are increas- 
ingly linking internal processes with external suppliers and customers to improve overall 
performance. The engaging companies in Col processes yielded many operational out- 
comes for both sides. An overview of the operational outcomes for some of the Col initia- 
tives is provided in Table 2. 

Not all improvement projects yielded operational outcomes and are therefore not 
depicted in the table. Some improvement projects yielded learning outcomes that were also 
valuable to the SI, because the improvement of collaborative processes depends on the 
ability of companies to learn from inter-organisational improvement processes and apply 
the created knowledge in their current work practices and in the management of collabo- 
rative (improvement) processes. 

As explained by Groen et al. (2002), one of the basic hypotheses in the social system 
theory is that only when all four mechanisms are developed sufficiently, can a social sys- 
tem last. A good example is the biased attention of the SI in one of the Col projects on 
cost reduction. This led to a situation in which the supplier was not willing to share 
experiences, knowledge and learning with regard to product and improvement process 
with the SI. 


Table 2: Operational outcomes. 


Collaborative Improvement Involved (depart- Operational Outcome 
Improvement activity ments of SI and 

Initiative suppliers) 

SI — supplier 1 Redesign of a product, —Purchasing, Cost reduction and 


SI — supplier 1 


SI — supplier 3 


which can cause 
severe problems 
during malfunction in 
the system of the SI 


Proposal to produce an 
existing product of 

the SI of aluminium in 
plastic 

Cleanliness of products 


engineering, sales, 
quality 


Purchasing, 
engineering, sales, 
quality 


Quality, sales, 
purchasing, 
production 


increase of the quality 
of the product. The 
supplier is able to 
reduce internal scrape 
rate by 33% 

Expected outcomes are 
50% cost reduction for 
the SI and increase in 
Sale for the supplier 
Increase in sales from 
SI to supplier. 
Reduction by reject 
rate by SI 
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Skill and Value 


The research allowed insight into the process of Col and assisted in developing a bet- 
ter understanding of how companies can learn to collaborate on improvement issues 
and jointly improve both their operations. Throughout the process the companies have 
put a lot of emphasis on the fact that Col is not additional to daily activities, but an inte- 
gral part of daily operational activities in and between the companies. There has been 
a strong advocacy with regard to the “skills and values” of Col (see also Table 1) and 
through that the building up of knowledge of the participating companies with regard 
to collaborative improvement. A shared belief in the value of small improvements and 
the creative potential of actors is an important prerequisite for CI and Col (see also 
Caffyn, 1998). 

Assessments were used to trigger a dialogue between the companies involved, and help 
all to develop a deeper understanding of the fundamental principles of the Col and an 
increased motivation to participate in subsequent improvement activities (Middel et al., 
2005). 

Given that capturing knowledge from each improvement initiative may reduce the 
actions required in future initiatives, others may learn from this knowledge repository 
(both in and between companies). By focusing on and paying explicit attention to reflec- 
tion and evaluation the progress and process of Col were greatly stimulated and triggered. 


Social Networking 


Companies tend to centre Col projects on problems, which have been encountered within 
the relationship such as areas of cost, quality and delivery. However, Col activities can also 
focus on “creative” improvements, which are not related to problems but provide the com- 
panies with the same results and benefits. The companies have to and should pay explicit 
attention to fully exploring and exploiting the potential for improvement within inter- 
organisational relationships. Through communication and knowledge/information 
exchange a setting can be created in which both reactive solutions and creative opportuni- 
ties can be stimulated and triggered. 

Within the process of Col it appears that internal networking is at least as important 
as external networking. The progress of Col initiatives and ultimately the results of the 
project are to a large degree influenced by the intra-organisational processes. Due to a 
lack of internal interaction (communication and information exchange) between depart- 
ments within an organisation and lack of integrating internal processes, Col projects can 
be negatively influenced in terms of project management, performance outcomes and 
learning outcomes. 


Conclusions 


The objective of the paper was to develop a framework for Col in order to develop an under- 
standing of the process of Col. As organisations increasingly link their internal processes, such 
as product development and production, with external parties, it is necessary to understand 
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and to develop knowledge on the improvement processes in inter-organisational settings. The 
issue for researchers and practitioners is when and how CI can be extended to a network of 
organisation. Although the body of evidence on Col is growing, empirical contributions and 
theories on Col are still far and few, (Corso & Chapman, 2005, Cagliano et al., 2005; Boer et 
al., 2005; Middel et al., 2005). 

While there is a growing volume of literature on radical innovations within inter- 
organisational collaborators, there is a lack of empirical evidence on COI contributions 
and theories. This study, therefore, attempted to develop an understanding and knowl- 
edge on the process of Col. The starting point was a network model of actors within a 
social system perspective. This perspective contributed to the development of the frame- 
work as it provided the notion that actors are seen as functionalistic in the way that they 
act purposefully in interaction with others. Actors can use mechanisms more or less suc- 
cessfully to develop a position and, consequently, to influence the process and progress 
of Col. As such, the process of Col is a multi-level, complex and dynamic process of 
interaction and integration of work practices and behaviours. The process of Col is 
multi-level, because it is concerned with the operational and relational level, the 
improvement and learning level and capability building level and the dynamic relation- 
ship between the levels. The process of Col is thus complex, since it touches upon both 
intra- and inter-organisational work practices and change issues, different individuals 
and teams interacting within the process with each other and different characteristic of 
the actors involved. 

Despite the importance of these findings, knowledge concerning Col is still at an 
early stage and future research is required. Thus further research is encouraged in the 
following areas: 


e developing a better insight on the knowledge and management and organisation of Col 
processes, using both qualitative and quantitative research methodologies, 

* empirical grounded research on the elements of the actors and the Col process and the 
interplay between and configuration within a specific setting, 

* the interplay between and balancing of intra- and inter-organisational work practices and 
change issues and 

* the relationship between the inter-organisational setting and implementation and devel- 
opment of Col. 


References 


Aldrich, H., & Zimmer, C. (1986). Entrepreneurship through social networks. In: D. Sexton & R. W. 
Smilor (Eds), The art and Science of entrepreneurship (pp. 3-23). Massachussets: Ballinger 
Publishing. 

Bartezzaghi, E., & Sassatelli, M. (2001). Migliorare le reti di fornitura: sviluppo delle competenze 
e delle opportunità tecnologiche, Franco Angeli editore. 

Bessant, J., & Caffyn, S. (1997). High-involvement innovation through continuous improvement. 
International Journal of Technology Management, 14(1), 7-28. 

Boer, H., & Gertsen, F. (2003). From continuous improvement to continuous innovation, a 
(retro)(per)spective. International Journal of Technology Management, 26(8), 805-827. 


From Continuous Improvement to Collaborative Improvement 201 


Boer, H., Gertsen, F., Kaltoft, R., & Nielsen, J. S. (2005). Factors affecting the development of col- 
laborative improvement with strategic suppliers. International Journal of Production Planning & 
Control, 16(4), 356-357. 

Boer, H., Berger, A., Chapman, R. & Gertsen, F. (2000) CI changes: From suggestion box to organ- 
isational learning. continuous improvement in Europe and Australia. Aldershot: Ashgate 
Publishing Ltd. 

Burns, T., & Stalker, G. M. (1961). The management of innovation. London: Pergamon. 

Burt, R. S. (1982). Structural holes: The social structure of competition. Cambridge MA: Harvard 
University Press. 

Busby, J.S. & Fan, I.S. (1993). The extended manufacturing enterprise: Its nature and its needs. 
International Journal of Technology Management, 8(3-5), 294-308. 

Caffyn, S. J. (1998). The scope for application of continuous improvement to the process of new 
product development. Ph.D. Thesis, University of Brighton. 

Cagliano, R. (2000), Integration mechanisms of inter-company processes. Proceedings of the 1st 
world conference of POM. 

Cagliano, R., Caniato, F., Corso, M., & Spina, G. (2005). Implementing collaborative Improvement: 
Lessons from an action research process. International Journal of Production Planning & 
Control, 17(4), 345-355. 

Chapman, R. L., & Corso, M. (2005). Introductory paper: From continuous improvement to collab- 
orative innovation: the next challenge in supply chain management. International Journal of 
Production Planning & Control, 16(4), 339-344. 

Clark, P. (1972). Action research and organisational change. London: Harper & Row. 

Coase, R. H. (1937). The nature of the firm. Economica N.S. 

Cohen, W. M., & Levinthal, D. A. (1990). Absorptive capacity: A new perspective on learning and 
innovation. Administrative Science Quarterly, 35, 128-152. 

Coughlan, P., & Coghlan, D. (2002). Action research: Action research for operations management. 
International Journal of Operation & Production Management, 22(2), 220-240. 

Deming, W.E. (1986). Out of the crisis. Cambridge, MA: MIT Press. 

Dodgson, M. (1993). Learning, trust and technological collaboration. Human Relations, 46(1), 77-95. 

Doz, Y. L., Hamel, G., & Prahalad, C. K. (1989). Collaborate with your competitors and win. 
Harvard Business Review, 67(1), 133-139. 

Eden, C., & Huxman, C. (1996). Action research for the study of organizations. In: S. Clegg, C. 
Hardy, & W. Nord, (Eds). Handbook of organization studies (526-542). London: Sage 
Publications. 

Ford, D., Gadde, L., Hakansson, H., & Snehota, I. (2003). Managing business relationships. West 
Sussex: John Wiley & Sons. 

Granovetter, M. (1992). Problems of explanation in economic sociology. In: Nohria, N. & Eccles, 
R.G. (Eds)., Handbook of economic sociology (453-475). Boston, NJ: Princeton University Press. 

Groen, A. J. et al. (2002). Creating and justifying research and development value: Scope, scale, skill 
and social networking of R&D. Creativity and Innovation Management, 11(1), 2-15. 

Hakansson, H. (1987). Industrial technological development: A network approach. London: Croom 
Helm. 

Hakansson, H. (1989). Corporate technological behavior: Co-operation and networks. London: 
Routledge. 

Hakansson, H., & Snehota, I. (1995). Networks in technological development. London: Routledge. 

Harland, C. M. (1996). Supply chain management: relationships, chains and networks. British 
Journal of Management, 7 (Special Issue, Mar), S63-S81. 

Harland, C. M., Lamming, R. C., & Cousins, P. D. (1999). Developing the concept of supply strat- 
egy. International Journal of Operations & Production Management, 19(7), 650-673. 


202 Rick Middel et al. 


Hines, P. (1994). Creating world class suppliers: Unlocking mutual competitive advantage. London: 
Pitman Publishing. 

Imai, M. (1986). Kaizen. The key to Japan's Competitive Success. London: McGraw-Hill Publishing 
Company. 

Imai, M. (1997). Gemba kaizen: A common sense, low cost approach to management. NY: McGraw 
Hill. 

Juran, J. M., & Gryna, F. M. (1988). Juran’s quality control handbook. New York: McGraw Hill. 

Kaltoft, R., Boer, H., Caniato, F., Gertsen, F., Middel, H. G. A., & Steendahl Nielsen, J. (2004). 
Implementing collaborative improvement — one approach fits all? In L. N. van Wassenhove, et 
al. (Eds.), Proceedings of the 11th annual international EUROMA conference, operations man- 
agement as a change agent. INSEAD Business School, Fontainebleau, France. 

Kerrin, M. (2001). Continuous improvement along the supply chain: The impact of customer-sup- 
plier relations. Integrated Manufacturing Systems, 13(3), 141-149. 

Kogut, B. (1988). Joint ventures: Theoretical and empirical perspectives. Strategic Management 
Journal, 9(4), 319-332. 

Kotler, P. (2000). Marketing management, Hew York: Pentice Hall. 

Kraljic, P. (1983). Purchasing must become supply management. Harvard Business Review, 61, 
109-117. 

Lamming, R. C. (1993). Beyond partnership: Strategies for innovation and lean supply. London: 
Prentice Hall. 

Lange de-Ros, D. J., (1999). Continuous improvement in teams, The (mis)fit between improvement 
and operational activities of improvement teams. Ph.D. Thesis, Enschede, Print Partner Ipskamp. 

Lau, F. (1999). Toward a framework for action research in information systems studies. Information 
Technology & People, 12(2), 148-175. i 

Levitt, B., & March, J. (1988). Organizational learning. American Review of Sociology, 14, 319-340. 

Middel, H. G. A., Boer, H., & Fisscher, O. A. M. (2005). Collaborative improvement: What do we 
know? where do we need to go? In: J. Bessant & D. Francis (Eds.), Proceedings of 6th interna- 
tional CINet conference - continuous innovation - (ways of) making things happen. Brighton, UK: 
Brighton University. (on CD-Rom). 

Middel, H. G. A., Fisscher, O. A. M., & Groen, A. J. (2004). Managing and organizing collaborative 
improvement: a system integrator perspective. In R. Chapman (Ed.), Proceedings of the 5" inter- 
national CINet conference — continuous innovation: Strategic priorities for the global knowledge 
economy. Sydney, Australia: University of Western Sydney. (on CD-Rom). 

Middel, H. G. A., Gieskes, J. F. B., & Fisscher, O. A. M. (2005). Driving collaborative improvement 
processes. International Journal of Production Planning & Control, 16(4), 368-377. 

Monczka, R. M., Petersen, K. J., Handfield, R. B., & Rgatz, G. L. (1998). Success factors in strate- 
gic supplier alliances: The buying company perspective. Decisions Science, 29(3), 553-577. 

Myers, M. D. (1997). Qualitative research in information systems. M/SQ Discovery, 2. 

Nonaka, I., & Takeuchi, H. (1995). The knowledge creating company. Harvard Business Review, 
Nov-Dec, 96-104. 

Parsons, T. (1964). The social system. New York: The Free Press. 

Pfeffer, J., & Salancik, G. R. (1978). The external control of organizations: A resource-dependence 
perspective. New York: Harper and Row. 

Rijnders, S. (2002). Four routes to continuous improvement, an empirical typology of CI implemen- 
tation processes. Ph.D. Thesis, Enschede: Twente University Press. 

Ring, P. S., & Van De Ven, A. H. (1992). Structuring cooperative relationships between organiza- 
tions. Strategic Management Journal, 13(7), 483-498. 

Sobrero, M., & Schrader, S. (1998). Structuring inter-firm relationships: A_meta-analytic approach. 
Organization Studies, 19(4), 585-616. 


From Continuous Improvement to Collaborative Improvement 203 


Stuart, I., Deckert, P., McCutechon, D., & Knust, R. (1998). A leveraged learning network. Sloan 
Management Review, 39(4), 81-93. 

Tomkins, C. (2001). Interdependencies, trust and information in relationships, alliances and net- 
works. Accounting, Organisations and Society, 26(2), 161-191.Whipple, J. S., & Gentry, J. J. 
(2000). A network comparison of alliances motives and achievements. Journal of Business 
Industrial Marketing, 15(5), 301-322. 

Williamson, O. E. (1985). The economic institutions of capitalism: Firms, markets, relational con- 
tracting. NewYork: Free Press. 


bere 1 Metti. Cale Anportersroi aWira Si pd) Ls 
3 nanna. dotugrre ni ioni Sia a RR. 

fiazzo È (06tbi duo vene l'imeoetiva «i ssi got 
epica, Ma ITA 

Noten, P_ (FOR: btatdriog saga, Pos Voet Passare 190 i 

Kopp. Ventura, 00 temo gio goti esta 


iosa) A 
Vote li ©, #94 brr? potenti teglia fe e aa 
Precario Dal. 


tanago de-Poa, Î1 6 11900 Vodo ine ii DR ri fire 
el rai trai 4 apra ana I Tessh Mer 

Lp. dv Troni? fanonvà (a ica rà «aa esa Di sell vinta 
frrbhonicno A Serge: (om 07 agi O, 


Pe 
eg Ao 
eni 


Lev, i... Maved,, 3.199) (tion earn dc Rca 
Milia BD A, boe tè Det CA ti cub E 
tun * tore do 9 Gard es go° id Pen A a Pre dA 
4ontsl € Uta ario - eni teo lari e cda 
Jirtyinuie iena. né (OM "— vez. 


ui 


esi, ti Coe Linde, (dA ML RR Cao AT (ssd 
CAEIVEMER 4 riti ia paro da 5 erp GA 
I E IRE, VATI 
svn i pla, Ant lin cl Ware Botta 140 TI 
tene Gi. dea PIL Rated hi (atua 
preci {ian Jet) Padre sab è Consi 
°e- 1. Fewrza, b_A_ dent AAL VP LA Rega, O LL «o A 
metro siero 154 Ur] COR preapraà e de 

Wi | ILS: 1hudutberorg di inbezà 
cati i ® Puiterda, dé 190 Tuo drdeve edo e resine ann 


Vi. À aa Vo E | 


uit Tia aio ja, No a Tha: Fros Fre tg 
fe 1) - 4 2 Mb wi INI ovvia gd di è 


u eri, hà t.et |a 1304 Vea 
nd céa è ealò pa eran ou 
MI pa @9G Ca ® Già [rain Yooa i] aa Pesi, . ae 
- - 
a ul lt, #02 Sentag gn ee 
| ron de. (ta SE bb <Sd 
% 4 ta se 
Bd "ez. @ + (i Bitrate to Lao | 


ie + TS 


Chapter 13 


What Does Make One Social Network 
Entrepreneurial? Evidences and Comments 
on the “Network” Business Creation! 


Francesco Schiavone 


1. Introduction 


In the present years the worldwide “entrepreneurial’”? outlook is changing deeply. New 
national economies, so far poor and underdeveloped, are quickly rising and conquering 
worldwide markets. New industrial clusters quickly rose all around the world (e.g. 
Saxenian, 2001; Schiavone, 2005), whereas other regions (as European countries) were 
much slower to change, and dramatically fell into deep industrial crises and entrepreneur- 
ial dispersions (e.g. Varaldo, 2004; Quadro Curzio & Fortis, 2003). The main problem for 
these latter regions is that current and potential entrepreneurs are not interested in invest- 
ing there. The main reason for this convergence of investments towards new industrial 
poles far from Europe is the minimal labour costs in emerging countries such as India and 
China (Calvelli et al., 2004). Given this crucial difference that explains most of these new 
entrepreneurial trends, evidence suggests that the common point between these “declin- 
ing” and “emerging” regions is adopting of the same model of organisation of the entre- 
preneurial processes: the network paradigm. 


“The author received very useful and valuable comments about this paper by professors Aard J. Groen, Peter 
Van der Sijde (University of Twente, The Netherlands), Adriana Calvelli, Francesco Calza and Luca Dezi 
(University Parthenope, Italy). The author deeply and friendly acknowledges all of them. Francesco Schiavone is 
obviously the solely responsible for eventual misunderstandings and mistakes.” 


‘Entrepreneurship iscommonly defined as “a context-dependent process, through which individuals and teams cre- 
ate wealth by bringing together unique packages of resources to exploit marketplace opportunities” (Groen, 2005). 
It is important to specify to readers that “entrepreneurship” here refers to business creation. The study, therefore, 
presents a restricted version of the previous definition. 


New Technology Based Firms in the New Millennium, Volume V 
Edited by A. Groen, R. Oakey, P. van der Sijde and S. Kauser 
© 2007 Elsevier Ltd. All rights reserved. 
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The knowledge and validity of such a model are not new at all. Both theory and prac- 
tice of entrepreneurship, in fact, gave more relevance to networks, for instance, in order to 
support the rise and start-up of new companies within one geographical area (Birley, 1985; 
Foss, 1993; Johannisson, 1996). 

In general, social networks are defined in a generic way by a set of nodes or actors 
(individuals or organisations) connected by a set of social relationships or ties of a speci- 
fied type (Brass, 1992). Social networks indeed enable the exchange of information and 
resources between actors of one social system. Networks and their ties, therefore, are 
crucial media of communication for entrepreneurs. 

The linkage between social networks and processes of business creation is clear in the 
worldwide business environment. For instance, small local firms engaged in the interna- 
tionalisation processes often find support and knowledge within their social networks that 
may help them to implement their strategies via their formal and/or informal contacts and 
relational ties (Schiavone, 2005). 

Within such a competitive environment, “declining” regions need to find some basic 
principles in order to improve their entrepreneurial practices by encouraging, for instance, 
local individuals in launching new firms (Schiavone, 2006a). The purpose of this concep- 
tual study, therefore, is to clarify what conditions allow the rise and the well working of 
the entrepreneurial processes (in particular, the business creation) within one social 
network. Thus, the main question is: what makes the entrepreneurial process within one 
social network? 

To answer this question, this study adopts the “4S” model, which can be used to analyse 
individual and relational behaviours of actors in one social system (Groen, 2005). Starting 
from this background, it is proposed that human capital and social capital are the main 
elements enabling the creation of new businesses in one network and that both of them 
depend on the (internal and external) divisions of labour implemented by existing network 
companies. This principle of economic studies enhances human capital when applied 
within the firm (by increasing its internal specialisation); it is also crucial when it is 
applied outside corporate boundaries since it supports the external relations of the firm (its 
social networking) and provides access and “nourishment” to its social capital. The main 
assumption here is that these two intangible resources affect the entrepreneurial activities 
within networks much more than material assets (the machines or the plants) since they 
provide the background and unavoidable conditions facilitating the working of the latter 
ones. In other words, they are the “invisible hands” of entrepreneurship within one social 
network. 

Thus the main outcome of this study is a conceptual proposal showing that the division 
of labour stimulates the rise of human capital and social capital, which are the critical 
levers for the creation of new businesses within these reticular business environments. The 
descriptions of the “industrial district model” and its Italian variant (Piore & Sabel, 1984; 
Becattini, 1991; Garofali, 1991; Brusco & Paba, 1997) give support to the assumptions of 
this proposal. The original contribution of this work within managerial studies is that it 
assumes that the “economic” principle of division of labour, which is a typical organisa- 
tional mechanism of industrial districts, is a keyfactor in making one social network 
widely “entrepreneurial”. 
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The study is organised as follows: firstly, it presents a review of the “state of the art” about 
the business creation process in networks and the “4S” model. Secondly, the proposition of 
this study and its three key concepts (division of labour, human capital and social capital) 
will be presented. Thirdly, it outlines the conceptual proposal in order to “re-interpret” a 
classical example of entrepreneurial social network, which is the so-called “Industrial 
District Model” (two district cases are described in brief). In the last section, conclusions and 
further needs for research on entrepreneurship in networks are drawn. 


2. The Business Creation Phenomenon: A Network Perspective 


The “network perspective” in entrepreneurship has been widely researched (e.g. 
Aldrich & Zimmer, 1986). Within such a field of studies, the social network approach 
pays particular attention to relationships between entrepreneurs and others actors of 
their social system. The management literature provides the following three “points of 
view” to help understand entrepreneurial processes in networks (Hoang & Antoncic, 
2003): 


1. The contents exchanged between network actors. This refers to the access to intangible 
resources of social networks (such as business information, advice, problem solving, 
emotional support and so on). Indeed, entrepreneurs often depend on social network 
advice, information and resources in order to take advantage of opportunities for launch- 
ing new businesses (Birley, 1985; Greve & Salaff, 2003). 

The governance mechanisms driving network relationships. For instance, mutual trust 

between network actors plays a key role in order to improve the resource flow’s qual- 

ity. This mutual trust can reduce transaction costs of the exchange, taking place 
between network actors. Trust furthermore influences the depth and richness of these 
relations by providing more reliable information. 

3. The network structure that these relationships create. There are various measures that 
can be used to analyse a network structure; for instance, the amount of resources 
required by an actor (entrepreneur) depends on the size and centrality of one network. 
Other types of measurements include the diversity of resources of one network in order 
to understand its entrepreneurial phenomenon. 


[°) 


These considerations emphasise the relevance of social relations for individuals that are 
willing to launch a new firm. For example, social networks in the Silicon Valley support 
the movement of the labour force, the evolution of influence and power, and the production 
of innovation. There are firms that can adapt easily and quickly to market mutations via 
the “reshuffling of organisational and institutional boundaries and members” (Castilla 
et al., 2000). Furthermore, in considering the labour market in this high-tech industrial 
cluster, it can be stressed that, “the result of this unique culture and vast network of weak 
ties is that engineers in the Valley move frequently from one project or company to another. 
High mobility reinforces the dense networks, strengthening their role as channels through 
which technical and market information, as well as other intangibles, organisational 
culture and trust for example, are diffused and shared among firms” (Saxenian, 1994). 
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Networks are thus one key dimension for potential entrepreneurs since they can 
greatly influence the final outcome of an entrepreneurial project. In this way, the theory 
of “structural holes” suggests that successful entrepreneurs are those individuals in one 
social system that can occupy an intermediary position between two actors, who can- 
not directly reach each other (Burt, 1992). For instance, this mechanism works widely 
in the activity of real estate intermediation, in which supply (who wants to sell a house) 
and demand (who wants to buy a house) can be “linked” by one agency (which, there- 
fore, holds a “structural hole” position). If an individual then occupies a structural hole 
within one network, it will be very convenient for him to launch a new venture within 
that network. 

This theory therefore stresses how entrepreneurial phenomena are strongly related to 
the social system within which they occur. A social system can be defined as: 


...0 plurality of individual actors interacting with each other in a situation, 
which has at least a physical or environmental aspect, actors who are moti- 
vated in terms of a tendency to the “ optimization of gratification” and 
whose relation to their situations, including each other, is defined and 
mediated in terms of culturally structured and shared symbols. 

(Parsons, 1964,pp. 56). 


“ 


Taking this definition, Groen (2005) states that there are four background mechanisms 
that can ensure the correct working of a social system: interaction between actors, striv- 
ing for goal attainment, optimisation of processes, and maintaining patterns of culturally 
structured and shared symbols. Each of these mechanisms produces its own type of 
processes, each of these processes produces its own type of capital, and each of these 
capitals has specific methods of intervention. Therefore, in our view, four dimensions 
(and capitals as well) are relevant for analysing the entrepreneurial dynamics of a social 
system (Groen, 2005): 


1. Scope (strategic capital): Goal orientation is reflected in entrepreneurial strategies 
aimed at creating certain possibilities and exploiting them successfully. The strategic 
capital of the entrepreneur allows its firm to exploit its personal resources (power, 
authority, influence) for developing entrepreneurial activities. 

2. Scale (Economic Capital): The tendency to optimize gratification refers to the eco- 
nomic concept of efficiency. It refers to the financial resources of the company and it 
depends on the size of the company. 

3. Skills and Values (Cultural/Human Capital): Interaction in socially structured networks 
is mediated in a culturally structured and (at least partly) shared system of symbols. 
Efficient skills and values of an entrepreneur allow its company to culturally optimise 
these interactions and its internal human capital, that may positively affect the entre- 
preneurial capabilities of the entire firm. 

4. Social Networking (Social Capital): AIl these processes take place in networks of inter- . 
action integraiing various types of social actors (e.g. entrepreneur and suppliers, cos- 
tumers, consultants and so on). All the resources and competitive advantages, that may 


help increase the value of an entrepreneurial process, depend on the social capital of 
these networks. 
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These four dimensions compose the so-called “4S Model” (see Figure 1), which is the 
theoretical model this study? has proposed (Groen & Rip, 2001; Groen, 2005). This 
innovative perspective is greatly valuable in order to understand entrepreneurial 
dynamics (and not only these) in one social system. What is absent is the identification 
of a basic principle that is able to improve quality and the amount of entrepreneurial 
actions. There is nevertheless wide evidence from industrial districts to suggest that the 
so-called “division of labour” principle makes easier the creation of new businesses in 
those territorial networks (e.g., Bresnahan et al., 2001; Torrisi, 2002). 


3, A “Dividing” Proposal for Business Creation in Networks 


The division of labour is a method of working, described by Adam Smith (1776) in “An 
Inquiry into the Nature and Causes of the Wealth of Nations”. In brief, it is based on the 
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Figure 1: Two-actor Network Model of Actors in a Social System Perspective (Source: 
Adaptation from Groen, 2005). 


è This study does not deepen the scale and scope dimensions of this model due to its nature and aim. The main 
premise of this study is that intangible elements of one firm (human capital and social capital) influence its entre- 
preneurial processes much more than other material factors (as money or financial investments). Furthermore, the 
scope dimension does seem not very relevant due to the typical business creation processes of district firms, 
which for most of the time are just small and medium enterprises devoted to supply other similar companies and, 
therefore, do not have to implement a real “strategy” (at least in their early phase). 
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split of a broad task into more subtasks, each of which is then assigned to one different 
worker, who specialises in carrying out that activity. A_specialised worker, therefore, 
achieves better performances than a generic one within one firm since he acquires a deep 
knowledge about his subtask. The presence of more specialised workers allows the entire 
firm to enhance its productivity and quality standards. 

The original view of the Smith idea, therefore, takes in account just what happens 
within the firm rather than the external outcomes of such a strategy. Of course, when Adam 
Smith wrote his book concepts such as partnerships, outsourcing or networks were “rare” 
and almost inconceivable. Nevertheless, in the present economy the division of labour does 
not work just through the internal specialisation of the workers but also in an “external 
modality”. Nowadays firms adopt a sort of “division of labour” when they want to develop 
both their core and non-core activities. 

This “extended” principle thus provides a twofold explanation of the entrepreneurial 
actions of individuals and firms in one social network. On the one hand, division of labour 
within the firm improves dexterity of workers, who over time are more likely to leave their 
jobs and become new entrepreneurs thanks to this increased knowledge (Birley, 1985). On 
the other hand, division of labour outside the firm enhances the social connections in its 
network and generates an industrial demand externally. It can, therefore, provide 
critical conditions for the launch of a new business within the social network. 

In our view, the main contribution of (internal and external) division of labour to entre- 
preneurship in one social network is that it can directly improve some of the capitals com- 
posing the “4S” model. In particular, human capital and social capital are the two types of 
capital that may be most affected by the division of labour implemented by one actor in 
one social network.* 

Human capital refers to that resource composed of a set of skills which an employee 
acquires on the job, through training and experience, and which increases its value in 
the marketplace. It is clearly linked to the principle of internal division of labour; 
human capital theory (Becker, 1964) basically argues that when one worker has a spe- 
cialised competence achieved via training and learning, he also has high quality human 
capital. In the entrepreneurial debate, such capital is Nkely to allow the best workers of 
one firm to exit from their original firm, in order to engage in the entrepreneurial 
process and to exploit it in a suitable way (Davidsson and Honig, 2003). Division of 
labour, therefore, is a crucial condition that can increase human capital and, conse- 
quently, the interest of firm workers to change their positions from employees to 
employers. For the same reason, a high level of human capital within one firm is likely 
to make the entire organisation more “entrepreneurial” and ready to seize new oppor- 
tunities (Schiavone, 20062). 

The main consequence of the interactions of one actor within its social network is 
access to the so-called “social capital” embedded in that specific structure. This is a pro- 
ductive resource that is available to the network actors, which comes about as a result of 


4 Social capital must not be confused with human capital; indeed, following Coleman perspective, the latter is an 
individual-related resource present in the nodes of one network while social capital is that network attribute sit- 
uated in the links (the relations) between individuals or organisations. While social capital is a common condi- 
tion influencing all the network actors, human capital is a particular dimension of individuals. 
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changes in the relations between people and it allows such actors to exploit actions easily 
within the structure (Coleman, 1988; Adler & Kwon, 2000). It is a kind of public good that 
refers “to features of social organisation, such as network, norms and trust, that can facil- 
itate coordination and cooperation for mutual benefit” (Putnam, 1993). 

Even if there is a relevant body of literature underlining some negative effects of social 
capital for entrepreneurship (see also Westlund & Bolton, 2003), such as intangible 
resources likely to be crucial for the development of an entrepreneurial process; for exam- 
ple, Coleman (1990) stressed the critical role played by relatives and friends when some- 
one wants to open a new venture. In the initial phase of these entrepreneurial actions, 
potential entrepreneurs usually follow the advice and suggestions of these people; in other 
words, they exploit the social capital emerging from their familiar networks in order to 
optimise their entrepreneurial processes and to obtain strategic information. 

These two capitals are the conceptual bases of the theoretical proposal of this study. Its 
logic is very simple: every actor of one social network (either firms or individuals) inter- 
acts with similar agents of the network (either firms or individuals) that can make the start- 
up of a new entrepreneurial process easier, as the launch of a new firm. It occurs via two 
main mechanisms that come from division of labour. 

First, the internal division of labour is a basic principle for the specialisation of firms 
and workers. Such a strategy was the essence of the “Fordism” (Golinelli & Dezi, 1997; 
Romano & Rullani, 1998). In this paradigm, the internal division of labour enabled firms 
to achieve critical advantages for their competitiveness (Smith in its original idea stressed 
worker dexterity, saving time and innovation). One of the main “entrepreneurial” conse- 
quences of such a strategy is that once workers have learned how to do their specific tasks, 
they can become potential entrepreneurs in a new firm and develop just those 
activities in which they have acquired a distinctive competence. Anyway internal division 
of labour is not enough in order to stimulate someone in implementing an entrepreneurial 
project. 

For potential business creators (both individuals and existing organisations), a second 
crucial mechanism started by (external) division of labour refers to social networking. In 
fact, their ties greatly support them in order to develop their entrepreneurial actions. For 
example, within industrial districts external division of labour makes it easier to launch 
new ventures by generating a specific industrial demand often requiring the rise of new 
firms able to perform it (Torrisi, 2002). Other crucial advice comes from the family and 
friends of a potential entrepreneur; these social ties facilitate him/her to acquire crucial 
resources (such as information, relations, financial aid, business contacts, managerial sug- 
gestions and so on) in order to implement the entrepreneurial process (Birley, 1985). 

The rising venture, therefore, seems a sort of visible product of two non-material factors. 
In fact, it is resultant of intangible resources working both at the individual level (human 
capital, achieved via internal division of labour) and network level (social capital, achieved 
via external division of labour). Given these assumptions, the logical process connecting 
these four concepts described form the theoretical proposal of this study in Figure 2. 

Division of labour is, thus, likely to be the “active principle” of business creation within 
one stable social network. Evidence from industrial districts gives validity to this assump- 
tion, whatever may be the type of potential entrepreneur (an individual or an existing 
organisation). 
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Figure 2: The “dividing” model of entrepreneurship in networks (Source: Elaboration of 
Schiavone, 2006a). 


4. The “Industrial District” Model 


Alfred Marshall (1892) was the first economist to write about the industrial district 
model. It is “the result of the relation between various factors: social and cultural traits of 
a community, historical and natural features of a geographical area and some technical 
features of the productive process. At the same time, an industrial district is the outcome 
of a dynamic integration process among division of labour in the district and the market 
enlargement of its products” (Becattini, 1991). A typical feature of these social networks 
is the so-called “industrial atmosphere” (Marshall, 1892). It is not just a common inter- 
est of local people for some industrial activities, but it is essentially a sort of social pub- 
lic good that develops trust and a sense of community between district actors. 

In this view, an industrial district is a clear example of a social system. Merely from an 
“industrial” perspective, it is instead more an external network of firms, which are located 
within a concentrated territory and work in the same supply-chain via cooperative and 
competitive relations. Each firm usually attends to one specific phase of the production 
process and interacts with the other firms placed upstream and downstream in the supply- 
chain (Golinelli and Dezi, 1997). 

The following features are widely considered as key elements of this geographical 
model of industrial production (Becattini, 1991; Garofoli, 1991; Brusco & Paba, 1997): 


— High firms’ specialisation in one specific industry; 

— Large number of small and medium enterprises (SMEs) within that region; 

— Decomposition of the productive processes in different phases of the supply-chain; 

— Presence of external economies for the single firm, but internal for the local territory; 

— Development of subcontracts and cooperative behaviours between district firms (which 
usually is the real “engine” of the district entrepreneurship); 


° Here it is assumed that an industrial district is a “social system” in its entirety, or better when the 
analysis about it includes, for instance, local banks, public and private institutions and so on. It must be 
considered instead just a social network when its analysis focuses solely on the connections (of what- 
ever type) between its industrial actors. This paper obviously pays attention to the latter perspective. 
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— Development of a productive and organisational common know-how, which is incorpo- 
rated in the workers competencies and is regenerated and renewed periodically via 
knowledge-exchange processes between local actors. 


In Italy® such a model has old roots, although most of the industrial districts in this 
country rose over the last 20 years. They are concentrated in northern and central regions 
of Italy (about 190 clusters), in which the ‘“mezzadria” system was widely diffused. It is 
an ancient mechanism of agricultural organisation based on the agreement between one 
landowner and a land worker; its peculiarity was that the income of the latter depended 
directly on both the ground cultivation and final profit of the former. Other conditions 
(Brusco & Paba, 1997) that encouraged the rise of industrial districts in Italy were: 


— The productive externalisation implemented by many Italian large corporations during 
the 1970s that allowed and supported the birth of several small autonomous businesses 
around them; 

— The presence and evolution of several artisan schools specialised in various manufac- 
turing industries, which provided those regions with highly professional human 
resources and widespread entrepreneurial orientation. 


Markusen (1996) argued that there are four different types of industrial districts 
(Marshallian, Hub and Spoke, State-Anchored, Satellite Platform), each one featured by a 
different entrepreneurial philosophy. In this study, two types are relevant (see Figure 3): 


1. The Marshallian industrial district, which is the main kind of network in Italy. It is 
based on those features already pointed out by Alfred Marshall more than one century 


Suppliers Costumers 
Marshallian Industrial District Hub and Spoke Industrial District 
O Local SME 


È Large “Motor” Corporation 


Figure 3: Main Italianate Variants of industrial districts (Source: Adaptation from 
Markusen, 1996). 


© In particular, networks of the so-called “Third Italy” (Bagnasco, 1977) often were identified as the best cases of 
Marshallian districts. Although this model had the best empirical development in Italy, there are of course many 
other similar experiences all around the world (e.g. the famous American hi-tech industrial cluster of Silicon Valley). 
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ago (external economies, strong social background developing cooperative behaviours, 
industrial atmosphere, family businesses and so on); 

2. The Hub and Spokes industrial district, which is more typical in America (e.g. the “car” 
cluster of Detroit). In this case, one or more large corporations within their region play 
the role of “entrepreneurial source” (called “hub”) by making easier the start-up of 
several local small and medium firms (called “spokes”) that usually co-operate with the 
former as suppliers or subcontractors (Schiavone & Dezi, 2004). 


In the Marshallian district there usually is a predominance of the so-called “project firm”, 
which is the result of the entrepreneurial inclination of local individuals. They invest their 
time and family resources in order to develop their own family business, most of the time 
after a long period of apprenticeship in similar companies (Becattini & Bellandi, 2002). 

Internal and external division of labour play a key role in order to stimulate the business 
creation in this type of networks. On the one hand, the rise of a “project firm,” in fact, is 
mainly due to the industrial specialisation of local individuals, which can be acquired via a 
“former” internal division of labour of their previous company. On the other hand, external 
division of labour implemented by existing local firms is widely recognised by the litera- 
ture as a key element allowing the spread of social capital within these areas. Indeed, this 
corporate strategy makes it easier for potential entrepreneurs to enforce and renew their dis- 
trict ties, thus having more access to the various social advantages and “goods” present in 
their industrial networks (as, for instance, the support of colleagues or partner-firms). 

The Italian textile district of Prato, near Florence, is a famous example of how social 
capital and human capital support local entrepreneurship. It rose in the thirteenth/four- 
teenth centuries and since then it has almost always been composed by hundreds of small 
local companies managed by merchants-entrepreneurs. Over time, the deep internal divi- 
sion of labour and the wide collaboration between these small artisan workshops produced 
a great productive specialisation in the entire network that enhanced the entrepreneurial 
inclination and competencies of local people towards the textile industry, by activating a 
sort of “virtuous circle”. The “industrial atmosphere” of the Prato district further supported 
new local entrepreneurs particularly by decreasing theirsentry barriers into the industry. It 
occurred thanks to the wide local social capital that allowed potential new business cre- 
ators, for instance, to buy used machineries for their rising ventures at lower prices than 
their real market value (Consorzio A.A.S.T.E.R., 2001). 

In hub and spoke districts (more marginal in Italy than the Marshallian type), there is a 
predominance of the so-called “fragments firms”. These are usually the outcome of a 
fragmentation process implemented by one large corporation, which externalises some 
production phases or corporate services. Most of the time these large corporations also 
manage the start-up phase of these new companies (Becattini & Bellandi, 2002). 

Also the rise of a “fragment firm” within hub and spoke districts is mainly due to the 
implementation of both internal and external division of labour by large regional corpora- 
tions. On the one hand, the more the large corporation externalises, the more it expands 
around itself an industrial culture that contributes to the rise of both an industrial atmos- ‘ 
phere and a social capital in its region. On the other hand, the more the human resources 
of one large corporation increase their dexterity and skills by specialisation, the more these 
will be “eligible” to manage one of its rising local supply-firms (Schiavone & Dezi, 2004). 
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A well-known case of such a district type is the entrepreneurial agglomerations that 
FIAT started in the Piedmont region (historical strategic basis of this Italian car maker) and 
in the Italian southern region of Basilicata, in the Melfi area. Firstly, this firm “launched” 
a proper industrial district in Piedmont by implementing a wide outsourcing strategy, 
working as a sort of “source” of entrepreneurship that widely spread industrial culture and 
competencies in its local population. During the 1970s, FIAT applied the same strategy in 
Melfi by launching a new factory (greatly encouraged also by the Italian government). 
Over time this company allowed the development of many local SMEs devoted to supply 
this “hub” with industrial components (Negrelli, 2000). 


5. Conclusions 


These short descriptions about Italian industrial districts suggest that internal and external 
divisions of labour that firms implement in their social networks have a great influence on 
the entrepreneurial activity of the entire district. Therefore, they confirm the premise of 
this study and provide an answer to the question that this study attempts to address: what 
does make one social network entrepreneurial? 

Such an empirical verification also fits within the new theoretical frameworks pro- 
posed in the study (the “4S” and the “dividing” models). Although the present analysis 
was indepth, the theorised mechanisms by which division of labour improves human and 
social capital of actors in one social network are confirmed and valid. Thus it can be con- 
cluded that these two capitals work as critical “mediating variables” for both the business 
creation and other entrepreneurial processes in networks. They, therefore, can be consid- 
ered the “invisible hands” of entrepreneurship. In brief, two main conclusions arise out of 
this study: 


1. Within one social network, competencies and knowledge are crucial in order to 
increase (or to maintain, which presently is the primary objective of several industrial 
clusters in Europe) competitiveness and entrepreneurial orientations. 

2. Within one social network, the nourishment of wide and stable social ties supports and 
makes it easier for its actors to launch new entrepreneurial projects. 


The main managerial and policy implications of this study, thus, refer to the poten- 
tial “management of entrepreneurship in social networks” that these theoretical and 
practical assumptions provide (Schiavone, 2006b). By assuming the validity of these 
conclusions, individuals managing firms or regions can adopt these guidelines in order 
to design new strategies and policies. For instance, district managers and policymakers 
can implement and improve social meetings aimed at both sharing business threats and 
opportunities and tutoring potential local entrepreneurs about the management of a dis- 
trict venture. In other words, the rise (or better the renewal) within an industrial district 
of an “entrepreneurial community” (more open than in the past to innovation and able 
to seize new business opportunities of a global economy) is likely to be a crucial cog- 
nitive and operational step for the survival of several European networks presently in 
great decline. 
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There are of course some limitations. Firstly, the type and extent of data and informa- 
tion on which the proposal was built in this study. Some descriptions of examples of entre- 
preneurial networks can be fruitful in order to suggest how business creation works, but 
cannot go further. Thus, future studies accepting such an idealisation of entrepreneurial 
process in networks will need more quantitative and qualitative primary data (e.g. see for 
instance Schiavone, 2006a). Secondly, the present proposal only takes into account two 
crucial aspects of the business creation process and does not consider others. The theoret- 
ical “dividing” proposal assumes an “endogenous” perspective of the phenomenon (made 
of competencies and social ties). Although such a view is rigorous and widely accepted, it 
is only partially true. Further studies build upon this model, for instance, by taking into 
account the scale and scope dimensions of the “4S” model. 

Furthermore, this study suggests at least two further developments for entrepreneurship 
studies, each one related to various perspectives of analysis (managerial and regional). 
First, this paper argued that any theoretical identification of the real “background” condi- 
tions improving business creation within networks has to actualise its concepts and ideas 
to the present “reshuffling” of managerial trends. In this perspective, if necessary, any con- 
cept supposed to affect business creation (as in this case, division of labour), therefore, 
must be re-contextualised and “re-operationalised’’ according to the main present manage- 
rial variables of, actual and specific, to its unit of analysis. Second, this study aimed at both 
enlarging the “4S” model and stressing the regional dimension of entrepreneurial phe- 
nomenon. This means new research should focus on how to identify winning patterns of 
regional entrepreneurship via the “4S” model. 
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Chapter 14 


The Fragile Success of Team Start-Ups 


Erik Stam and Veronique Schutjens 


Introduction 


In contrast to the traditional depiction of the entrepreneur as a ‘lone hero, research has 
shown that entrepreneurship is often a collective activity (Schoonhoven & Romanelli, 
2001) and that teams of entrepreneurs may be critical for the growth of new ventures 
(Kamm et al., 1990; Weinzimmer, 1997; Birley & Stockley, 2000). Empirical studies 
have demonstrated that starting with a strong team has a positive effect on growth in 
terms of both sales and employment (Lechler, 2001). While team start-ups are increas- 
ingly discussed in the field of entrepreneurship research, to date there has been no 
research to provide a comparative analysis of solo and team start-ups (Mellewigt & 
Spath, 2001). Since most former studies have concentrated on the retrospective 
performance of surviving entrepreneurial teams (Doutriaux, 1992), relatively little is 
known about how team start-ups intrinsically differ from solo start-ups during the life 
of the firm. The central question in this study is: How do team start-ups differ from 
solo start-ups in terms of characteristics and performance during their early life? This 
chapter reports our exploration through empirical research of: (1) the characteristics of 
team start-ups in comparison with those of solo start-ups; (2) differences in perform- 
ance; and (3) bottlenecks encountered in team start-ups when compared to solo start- 
ups. In this study, a team start-up is defined as a new business started by at least two 
people, in joint ownership, with all team members actively participating in the strategy 
or management of the business. We begin with a review of the literature on the 
performance and development of start-ups in general, and team start-ups in particular. 
We then describe the cohort of start-ups on which this empirical study is based. The 
outcomes are then discussed, and the study concludes with recommendations for prac- 
titioners, and for further research. 
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Development and Performance of Solo Start-Ups and Team Start- 
Ups: A Literature Overview 


Performance of Start-Ups and its Determinants 


Over the past decade, many empirical studies on the performance of start-ups have been 
published (see Barkham et al., 1996; Dahlqvist et al., 2000; Schutjens & Wever, 2000; 
Storey, 1997; Wiklund, 1998). When performance is measured in terms of number of 
employees, many of these studies have shown some recurrent determinants of firm growth. 
For example, Storey (1997) identified the following three main groups of factors that influ- 
ence the growth of a small firm: (1) the background/resources of the entrepreneur(s); (2) the 
nature of the firm itself; and (3) the strategic decisions taken by the owner-managers in the 
firm. According to Storey (1997), only when these three components are appropriately com- 
bined can growth be achieved. Important elements related to the background and/or 
resources of the entrepreneur include motivation, education, work experience, and having a 
business partner, that is to say, starting as a team (Storey, 1997; Schutjens & Wever, 2000). 
Firm-related elements include turnover level and the number of employees at start-up 
(Schutjens & Wever, 2000). Finally, strategy-related variables include preparation for the 
start; a willingness to share ownership; the ability to identify a niche; the introduction of a 
new product; and an ability to create a team of managers (Storey, 1997; Schutjens & Wever, 
2000). While many factors influence the growth of a firm, the concept of entrepreneurial 
teams has become a central issue in the literature on successful firms, in both retrospective 
(Doutriaux, 1992; Kamm et al., 1990) and in cross-sectional studies (Timmons, 1994). 


A QuantitativeTeam-Effect? 


Why, then, is it an advantage to start as a team? We can perhaps draw on the most influen- 
tial framework for the explanation of a firm’s growth: the resource-based or competence- 
based view (Barney, 1991; Penrose, 1995). In this conceptual approach, entrepreneurs aspire 
their firm to grow, but the growth is constrained by the availability and quality of resources. 
A firm is essentially regarded as a set of resources that are deployed in a firm-specific way 
that determines its competence. Team competences are particularly critical in realizing a 
firm’s growth. However, not only are the firm’s internal resources and competences decisive 
for the growth of a firm; external resources and competences acquired via networks of the 
other entrepreneurs or inter-organizational networks may also enhance growth (Johannisson, 
2000; Hite & Hesterly, 2001; Bosma et al., 2004). An entrepreneurial team can, therefore, be 
advantageous since it provides more resources and external networking relationships than 
solo start-ups (Briiderl et al., 1996; Thakur, 1999; Weinzimmer, 1997; Daily et al., 2002). But 
an entrepreneurial team may also offer a qualitatively different advantage; that relates to the 
composition of the management team and the manner in which it functions. 


A Qualitative Team-Effect? 


As noted above, there is hardly any empirical research on the performance of team start-ups 
(Eisenhardt & Schoonhoven, 1990; Weinzimmer, 1997; Lechler, 2001). However, several 
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qualitative team characteristics have been found to affect new-venture performance and 
organizational growth (Weinzimmer, 1997; Ensley & Amason, 1999). For example, growth 
in new firms is positively related to the level of a team’s heterogeneity both in terms of 
industrial and functional experience. This heterogeneity provides a system of checks and 
balances in decision-making and complementary strengths that, when taken together, pro- 
vide greater value than the sum of their parts. A large diversity of skills, and good commu- 
nication and cooperation, among the members of teams can help gather new information 
fast and decrease uncertainty in innovation processes (Matlay & Westhead, 2005). Together 
with a wide cognitive diversity, specific entrepreneurial characteristics, such as ‘entrepre- 
neurial alertness° and growth orientation, can also increase innovation, which in turn may 
enhance a firm’s success (Zahra & Wiklund, 2002). Scholars also observe positive effects if 
team members are able to collectively function as a unit instead of merely as a collection of 
individual decision-makers. Another important characteristic is team size. This can be 
related both positively and negatively to firm growth. A large team enables decision- 
makers to specialize and make decisions more quickly. However, larger teams may also 
generate more discussion that may slow down decision-making and may even lead to endur- 
ing conflicts (cf. Ensley et al., 2002). The team-size performance causality is also unclear; 
on the one hand large start-ups require large teams to manage the firms successfully, while 
on the other hand, large teams are drawn to high-growth ventures that have the potential to 
support them (Birley & Stockley, 2001). 


A Life-Course Perspective on Firm Development and Performance 


In any study of the performance of firms, in which the development of solo and team start- 
ups are compared, it is essential to take into account the growth stages in the life of the 
firm. It can be argued that, especially in the early phases, team start-ups are at an advan- 
tage because they involve at least two people. It is less clear, however, whether such a 
positive team effect lasts into subsequent phases. 

Entrepreneurs, entrepreneurial teams, firms, and the external environment may change 
over time (see Aldrich, 1999; Alvarez & Busenitz, 2001). Critical events may take place to 
which entrepreneurs react by developing strategies to reach their goals, which sometimes 
may change. These firm-internal and firm-external changes, the critical events, and the 
chosen strategies may have long-lasting effects on a firm’s development. Therefore, to 
understand the development and performance of a firm, it is necessary to address its his- 
tery and to adopt a life-course perspective. Firms are extremely vulnerable in the early 
stages of their life-course, since they must overcome specific ‘liabilities’ that established 
firmsdo not have to. Starting as a team can increase the chances of success. 

Studies on firm growth and development have long drawn on the management literature 
of ‘growth stages’ or ‘growth phases’ referred to as ‘stage models’ (see Greiner, 1972; 
Churchill & Lewis, 1983; Scott & Bruce, 1987). The merit in these stage models stems from 
their ability to observe at the firm level, and identify dynamic connections between stages. 
Stage theories of growth based on case evidence often have been held to be unproven and 
non-predictive (Storey, 1997, p. 122). Excessive claims for the broad applicability of stage- 
of-growth theories have led some scholars to reject the idea of any ‘recurring temporal 
sequence’ in the development of a new firm (Bhidé, 2000, p.247). Garnsey’s (1998) 
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Figure 1: Diverse new firm growth trajectories (source: Garnsey, 1998, p. 548). 


contribution to the literature on new-firm growth is a detailed concentration on critical 
resource processes and problems in each phase of a firm’s life-course and the options 
entrepreneurs have. In doing so, she has recognized that different development processes 
are dominant at a firms’ different life-course phases (see Figure 1) (cf. Garnsey et al., 2006). 
As a result, every phase provokes for different strategies and competences. 

The fundamental question arising from the literature is whether team start-ups are qual- 
itatively different from solo start-ups, or whether they merely differ in quantitative 
respects. In other words, do entrepreneurial teams develop team competencies that are 
more than simply the sum of the individual contributions of the team members (including 
human, financial, and social capital) or can their success be explained by the accumulation 
of the resources they bring together? It is often assumed that team start-ups do indeed per- 
form better than solo start-ups during the early life-course — an axiom that remains to be 
tested. But early success may not be enduring, since team-specific and general growth 
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problems may arise that have to be resolved during the life-course. It might be the case that 
a founding team does not offer enough advantages to offset the emerging disadvantages of 
a team in nurturing a new business (Almus, 2002). Investigation of this question requires 
longitudinal research that identifies the changing characteristics and performance of team 
start-ups during their life-course (see also Vyakarnam & Handelberg, 2005; Clarysse & 
Moray 2004). 


Research Sample and Definitions 


Recent contributions in the field of small business and entrepreneurship research have con- 
cluded that there is an explicit need for longitudinal research on firm growth (Davidsson 
& Wiklund, 2000; Chandler & Lyon, 2001). We have used an extensive database covering 
different aspects of the early life-course of both team start-ups and solo start-ups. This 
database is the EIM (Economic Institute of Small and Medium-sized Enterprises) ‘Starters 
Cohort’ that has followed the progress of a group of new firms that were registered with 
the Dutch Chambers of Commerce (DCC) in the first quarter of 1994 (see also Schutjens 
& Wever, 2000; Bosma et al., 2004). This group of new firms was observed during the first 
6 years of their life-course (i.e. 1994-2000). Every year, the entrepreneurs of these firms 
were asked to respond to a set of questions that enabled us to gather information on the 
firms’ behavior, their experiences, and their development in the first 6 years of their exis- 
tence. Such a longitudinal research project has enabled the recording of the development 
of new firms and their owners over a long period. 

The sample was selected from a database of all the start-ups registered with the DCC . 
Start-ups that were only registered for administrative or technical reasons were excluded. 
The sample consisted of a broad range of sectors, including manufacturing, wholesale, 
retail, personal services, and business services. A sample was obtained of 1938 firms that 
started in 1994 that were followed throughout the study period. Since this study only deals 
with new and independent firms, those that were not completely new (e.g. a continuation 
of parts of closed firms or takeovers), or completely independent, were not included in the 
sample. This reduced the sample to 1544 new firms in 1994, of which 504 could still be 
traced in 2000. It is possible that there might have been more survivors lost to this study, 
because every year there were some firms that could not be contacted by telephone (see 
Dirks et al., 2002). 

All the firms in the sample had fewer than 100 employees, which is broadly represen- 
tative of the Dutch firms, since 99 percent of them have fewer than 100 employees (CBS, 
2003). The authors distinguished team start-ups from solo start-ups on the basis of the vari- 
ables available in the database. The operational definition of a team start-up used was a 
business that was formally started by two or more owners. Furthermore, a team must have 
consisted of at least two owners, who function as business partners, each working at least 
10 hr a week for the business. The operational definition of a solo start-up is a business 
formally started by one owner. Solo start-ups did not have any business partners working 
for the business for more than 10 hr a week. 

Based on these definitions, 90 new firms set up in 1994 were classified as team start- 
ups and 1196 as solo start-ups. A group of 258 firms could not be classified in either 
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category since these firms were registered under several names, but had no active team; or 
had several active business partners, but were registered under only one name. For the pur- 
pose of the research, three phases in the life-course were distinguished as: first the period 
before the formal start-up (i.e. the pre-start phase); second the start phase (the first 3 years 
of existence); and third the continued survival phase following on from the start phase (the 
period during which the firms are 4-6 years old). The first 3 years of operation are criti- 
cal, since this phase is acknowledged to be the most dangerous one for the survival of new 
firms: once firms have survived for 3 years, they can be described as having passed through 
the “valley of death” (Gibb, 1990, in: Littunen, 2000). After 6 years, 32 team start-ups sur- 
vived, while 449 solo start-ups also remained in the research sample. 

The performance variable, the performance of start-ups, is perhaps one of the most 
frequently studied variables in small business research. That is not to say, however, that 
consensus has been reached on the best measure of performance, or more specifically, 
growth. In a quantitative sense, two measures of growth dominate academic research; these 
are sales growth and employment growth. Employment growth best represents the growth 
of the firm’s productive base, while sales growth is the best indicator of the firm’s com- 
mercial base. Perhaps the best indicator of growth, but also the most difficult to measure, 
is growth in terms of assets (Garnsey, 1998; Davidsson & Wiklund, 2000). In this study, 
performance has been measured in four ways: termination of the firm, sale of the firm, 
attainment of a certain threshold size in employment (10 or 20 employees in the period 
after start-up), and new job creation in the size cohort studied. We have chosen to focus on 
employment growth, because of the societal relevance of job creation, and on the probable 
organizational bottlenecks accompanying personnel growth within the firm. 


Results 


In this section, the central question, “How do team start-ups differ from solo start-ups in 
characteristics and in performance during their early life course” is addressed through the 
analysis of; firstly the characteristics of team start-ups in comparison to solo start-ups; sec- 
ond the differences in performance between the two groups, and finally the identification 
of bottlenecks encountered by team start-ups when compared to solo start-ups. 


Characteristics of Team Start-Ups versus Solo Start-Ups 


A detailed assessment of the results revealed that team start-ups could be distinguished from 
solo start-ups on the basis of their characteristics before and during the start phase. In gen- 
eral, team start-ups had more resources and competences at their disposal. With regard to 
financial and human resources, they frequently began with substantial start-up capital and 
personnel and with, as might be expected, significantly more personnel than solo start-ups. 
Additionally, the entrepreneurs of team start-ups have had appreciably higher level of edu- 
cation, more previous start-up experience, and more managerial experience than the entre- 
preneurs of solo start-ups. The entrepreneurs of team start-ups also tended to be more 
ambitious than entrepreneurs from solo start-ups, because they more frequently strove for 
growth in their turnover and large investments and had formal business plans. Team start- 
ups were also distinctive in their output since they had a higher turnover in the first year 
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Table 1: Comparison of the characteristics of team and solo start-ups. 


Characteristics Team start-ups Solo start-ups 
(%) (%) 

Pre-start phase 

Delayed start:° 26.6 DANESE) 

— Because of finance problems? 47.6 28.9 

— Because of regulations (problems with licenses)? 19.0 10.9 

Business plan before start:” 48.9 28.6 

— Used network for business plan” 58.3 41.7 

— Assistance of an accountant” 9 51.0 


Start phase (characteristics during start) 


Resources 
Start-up capital (> € 11,312)” SIZ2 24.2 
Turnover at start (> € 11,312 one year after first year 

of existence)” 86.1 63.3 
Personnel at start” 20.5 6.4 
Educational level: higher education” 41.6 31.4 
Employed before start 99:6 65.9 
Work experience (more than 5 years) 67.5 T5.A4 
Industry experience“ 61.4 63% 
Age of entrepreneur (younger than 29 years) 38.2 2/4) 
Strategy 
Detailed investment plans at start, execution is certain:” 239 15.6 
— Investment sum (> € 11,312) 50.9 26.7 
Export” 20.0 7.8 
Competences 
Habitual entrepreneurship” 23:93. Soli 
Reasonable to substantial financial management experience 41.9 291 
Reasonable to substantial executive experience”° 53.4 SL:0 
Entrepreneurial capacities®° 13.8, 58.1 
Prepared to take risks®< 79.8 639 
Motivation 
Aim for growth in turnover” US: 50.9 
Dependent on profits from the business as primary income 43.8 37.9 
Other sources of income? 79 78 
Other 
Gender (male) 80 72 
Confidence in future (optimism) 921 80.0 
Workload at start (> 40 hr)” 48.8 30.0 


@ Significantly different (x < 0.05). 
» Specific category not significant. 
“Own opinion respondent. 


226 Erik Stam and Veronique Schutjens 


after they started operations than their solo counterparts, and they more frequently exported 
from the start. In summary, the study revealed that team start-ups began larger, and with 
more ambition and commitment than solo start-ups. The differing characteristics of team 
and solo start-ups are shown in Table 1. 


The Performance of Team Start-Ups 


The study also demonstrated that, on several indicators, the proportion of successful team 
start-ups was greater than it was for solo start-ups (see Figure 2). During the first 6 years, 
18.0% of the solo start-ups were terminated, while only 13.5% of the team start-ups were 
terminated. Second, since the sale of a young firm can also be seen as an indicator of suc- 
cess, team start-ups performed better than solo start-ups as 4.5% team start-ups and 2.0% 
solo start-ups were sold. Third, a larger share of the team start-ups attained large size than 
did the solo start-ups as 3.3% and 4.5% of the team start-ups reached a size of 20 or 10 
employees respectively during their life-course in comparison with only 0.4% and 1.3% of 
the solo start-ups. And fourth, despite their small proportion (i.e. 6% of the total 1994 
cohort), team start-ups were responsible for 20% and 37% of the additional employment 
generated by the “Starters Cohort” in the first and second years respectively. These per- 
centages would have been even higher if the entrepreneurs involved in the team start-ups 
had been included with their firm’s ‘employees. 

Team start-ups showed an explosive growth during the first 3 years of their existence, 
although they slowed down in the next stage. Despite this comparative decline in the third 
year, team start-ups still generated 15% of the total employment created in the 1994-1997 
period and 9% in the 1994-2000 period, a far greater share than their share of firms over- 
all would have produced. In the 6-year period analyzed, their relative contribution to total 
employment creation was higher in each year than the solo start-ups. 

The relatively fast initial growth of team start-ups may possibly be the result of the 
greater resources and competences deployed at the start of team start-up firms when com- 
pared to solo start-ups. This statement is in line with the finding that the average profit and 
turnover expectations were higher for team start-ups than for solo start-ups. However, the 
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Figure 2: Performance of solo and team start-ups (after 6 years), in percentage of total. 
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significant differences found in the employment growth of team start-ups in comparison 
with solo start-ups disappears when we control for start-up capital. Only during the 
first 3 years did team start-ups, with a comparatively large amount of start-up capital 
(>€ 11,312), grew faster than comparable solo start-ups. The same finding holds true for 
the variables of turnover growth and managerial experience. These advantageous factors 
apparently no longer affect the growth of team start-ups after the first 3 years. A_ possible 
explanation for this finding could be that such resources and competences of team start- 
ups were not as relevant for their continued growth and that other (team) competences 
increased in importance. Unfortunately, the database did not contain variables measuring 
changing competences after the start period. Finally, it is noteworthy that factors such as 
entrepreneurial experience, work experience, and the age of the entrepreneur had no sig- 
nificant effect on the performance of team start-ups in their first 6 years of existence, while 
they did positively affect the performance of solo start-ups. It could be hypothesized that 
these success factors for solo start-ups were suppressed by team-related factors in the team 
start-ups. 

Not only does the relative performance of team start-ups change during the life-course, 
but there is also a clear segmentation within the team start-up group. Depicting the whole 
group of team start-ups as an unequivocal success is misleading. There were two quite dis- 
tinct groups of team start-ups. During the first 6 years of their existence, one 
relatively successful group had an average growth of 2.8 employees, while the second 
group did not grow at all (i.e. an average decline of 0.1) (see Figure 3). 

Both these groups were of about the same size. In contrast to the more successful 
group, the less successful group of team start-ups did not write a business plan of any 
kind and did not aim for employment growth. All the team start-ups that had had a 
delayed start (5%) also belonged to this less successful group. In fact, the ‘unsuccessful’ 
group of team start-ups was even less successful than the group of solo start-ups. For 
example, the solo start-ups without a business plan (70%) still grew by an average of 0.8 
employees during the first 6 years of existence (see Figure 3). However, in the start 
phase (the first 3 years), both groups of team start-ups grew faster than the solo start-up 


group. 


solo start-ups unfocused team start- focused team start-up 
Ups 


Figure 3: Growth in number of personnel (first 6 years). 
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Bottlenecks During the Life-Course 


A possible explanation for the stagnation in the growth of team start-ups is the extent to 
which team start-ups experience managerial bottlenecks. The nature of these problems 
during the life-course is listed in Table 2. 

Team start-ups grew relatively quickly in the start-up phase, while solo start-ups often 
experienced slower growth. The slow but persistent growth of solo start-ups was accom- 
panied by a decrease in the proportion of solo start-ups that experienced bottlenecks in the 
period after formation. In contrast, the percentage of team start-ups that experienced 
bottlenecks remained high (see Table 3). Additionally, team start-ups not only experienced 
managerial bottlenecks significantly more often than their solo counterparts, but also had 
significantly more kinds of managerial bottlenecks. 

These problems might also, to some extent, be an effect of the growth ambitions of the 
team start-up firms. For example, ambitious entrepreneurs trying to attract additional invest- 
ment capital are more likely to encounter financial bottlenecks, just as growing team firms are 
more likely to face problems with re-organization than are stable solo start-ups. The relatively 
large share of team start-ups with more personnel at the time of formation also provides a pos- 
sible explanation for the fact that team start-ups experience more survival-threatening and 
growth-related bottlenecks than do solo start-ups. The occurrence of managerial bottlenecks 


Table 2: Most important managerial bottlenecks of team (and solo) start-ups at successive 
phases in their life-course. 


Phase Bottlenecks 

Pre-start phase Financial problems” 
Administrative burdens” 

Start phase (first 3 years) Timely payment by customers 
Liquidity® 


Attitude of bank financiers®” 

Development of market areas 
Continued survival phase (4-6 years) Shortage of (qualified) personnel 

(Re)organization® 

Accommodation 

Development of market areas 


“ Share of team start-ups significantly larger than solo start-ups (x < 0.05). 


Table 3: Percentage of team and solo start-ups experiencing managerial bottlenecks 
during the life-course. 


Age (in years) 0 I 2 3 4° o 6° 
Team start-up 90.0 972 86.7 87.0 100.0 87.0 96.7 
Solo start-up 86.8 87.4 85.0 81.1 139 40.4 73.6 


“ Significantly different (x < 0.05). 
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Table 4: Growth-related and survival-threatening bottlenecks during the life-course. 


Share of businesses with Share of 6 year-old 


survival-threatening businesses... 
bottlenecks 
Age (in years) D 4 5 6 with growth related stating “problems 
bottlenecks are hard to solve” 
Team start-up 
(%) 33 ddl 52 D2.dF 50 % 
Solo start-up 
(%) 18 14 29 pi 33 DID 42 % 


“Significantly different (x < 0.05). 


was related statistically to the presence of personnel. This outcome is in line with the finding 
that team start-ups, without personnel, did not experience significantly more bottlenecks than 
did the solo start-ups without personnel. In general, the percentage of firms experiencing 
bottlenecks remained higher among team start-ups than among solo start-ups throughout 
the whole study period. There were some significant differences in the period following 
formation. More than 50% of the team start-ups experienced growth-related and survival- 
threatening problems in their sixth year of existence, while only 33% solo start-ups experi- 
enced such serious bottlenecks in their sixth year (see Table 4). 

The internal dynamics of team start-ups may provide an explanation for the growth 
stagnation and bottlenecks experienced by a high percentage of team start-ups. The longi- 
tudinal analysis revealed that, 5 years after start-up, at least a third of the business partners 
no longer participated actively in the business. Furthermore, at least 25% of the team start- 
ups reported the illness of their business partner(s), or problems with them, as the cause of 
the survival-threatening bottlenecks (‘critical incidents’; cf. Curran & Blackburn, 1994). 
This finding is in line with those of Kor (2003), who showed that team conflicts that arise 
over time might endanger growth rates. Based on a case study of a team spin-off that was 
followed closely for 20 months after start-up, Clarysse and Moray (2004, p. 77) state that 
“... changes in the team go hand in hand with shocks in the emerging business to a self- 
organizing process of punctuated equilibria.” Finally, we found that team start-ups with 
only two team members in the start phase (1994-1998) grew significantly faster than team 
start-ups with more than two team members, a finding contradicting the results of Teach 
et al. (1986). Perhaps large teams take longer to develop efficient managerial processes, or 
to resolve conflicts. 


Discussion 


It might be wondered to what extent the results of an empirical study conducted in The 
Netherlands between 1994 and 2000 could be universally relevant in explaining the per- 
formance of team start-ups. The mechanisms behind the differential performances of solo 
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and team start-ups and within the group of team start-ups can probably be generalized in 
an analytical sense (cf. Yin, 2003). However, another context may have an effect on the 
contingent conditions of the performance of these start-ups and may explain issues such as 
the dominance of other types of bottleneck for team start-ups. For example, for a nation 
experiencing a period of economic recession, ‘shortages of (qualified) personnel’ would 
probably be less troublesome. Also, in countries with a financial system different from that 
in The Netherlands (e.g. the USA), the possibly more positive attitudes of bank financiers 
might cause fewer bottlenecks. The specific context of this research means that one has to 
be cautious about applying the above findings directly to other contexts. 

Our finding, that larger entrepreneurial teams perform less well than smaller teams, 
contrasts with the work of Teach et al. (1986). Maybe, this difference is the result of 
the differing sectors analyzed or the life-course stages studied, since we concentrated on 
the first 6 years. We have, however, shown that longitudinal research brings added value to 
our understanding of firm growth and performance as it clearly reveals the dynamics of 
start-ups (particularly team start-ups) over their life-course, and shows that, over time, the 
beneficial effects of team start-ups may change significantly. These temporal dynamics can 
help explain the performance of start-ups in general, and, more specifically, team start-ups. 
A translation of the relevance of retrospective studies to the process of new venture for- 
mation, as Vyakarnam and Handelberg (2005) propose, can therefore only succeed when 
the changing nature of entrepreneurship, and entrepreneurial teams, over time are taken 
into account. 


Conclusions 


This study has provided an exploratory comparative analysis of the early life-course of 
team and solo start-ups. As other studies on team start-ups have reported, this study has 
found team start-ups to be relatively more successful than solo start-ups on the basis of 
several performance indicators. However, a cross-sectional comparison of team start-ups 
and solo start-ups cannot reveal the dynamics that are pasticularly relevant for firms in the 
first critical years of their existence. This longitudinal research study has shown that 
promising team start-ups (with a substantial start-up capital, targeted growth objectives 
for turnover, and with managerial experience) are more successful than similar promising 
solo start-ups only in the first 3 years of their existence. However, in the phase following 
the initial 3 years, team start-ups seem to lose their “initial shine.” An explanation for 
their fading success may be managerial bottlenecks. This study shows that, after the start 
phase, team start-ups encounter managerial problems significantly more often than solo 
start-ups. The occurrence of managerial bottlenecks in team start-ups is related, not only 
to more staff, but also to the illness of business partners, or problems with them. These 
bottlenecks not only hamper growth, but they may also threaten the very survival of a 
business. Apart from significant differences between solo and team start-ups and the 
changing relative performance of team start-ups during their life-courses, the study also 
found a clear segmentation dividing the growing and the stagnating team start-ups. Just 
as the heterogeneity of groups of start-ups in general has long been acknowledged, 
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neither can the group of team start-ups be considered as a homogeneous collection of 
businesses. 

We have argued that a large endowment of resources does not explain the presumed 
enduring success of team start-ups. Growth and team-specific problems have to be over- 
come, and this process may eventually lead to the formation of new competences enabling 
further growth. In this respect, one can visualize interesting conceptual links with the 
competence or resource-based perspective. Entrepreneurial teams with shared experience 
represent non-replicable organizational capital, because other teams lack the knowledge of 
specific cireumstances and unique historical conditions that is necessary for the firm coor- 
dination. The entrepreneurial team’s specific experience can also be a source of a firm’s 
success that is difficult to imitate, because developing tacit and intimate knowledge about 
team members involves specificity of time and place (Kor, 2003). Team-specific compe- 
tence is not only non-substitutable and imperfectly imitable, it is valuable and rare, and 
may generate sustainable competitive advantage (Barney, 1991). More in-depth research, 
taking a longitudinal perspective, is needed if further insight into team dynamics and the 
formation of new competences is to be acquired (see also Vyakarnam & Handelberg, 
2005). In this study, only new businesses that start off as a team have been analyzed, 
although the subsequent exit and entry of team members might also be highly relevant for 
explaining the development of a firm (cf. Ucbasaran et al., 2003). In addition to the study 
of team dynamics, problem solving, and competence formation, more research is also 
needed to uncover the effect of teams on opportunity recognition and development 
(Ardichvilli et al., 2003). The measurement of changing competences after a new firm’s 
start-up period needs particular attention. The better combination of heterogeneous know- 
ledge networks within teams, and the formation and development of competences, would 
provide two ways in which team start-ups might not only recognize more opportunities 
than solo start-ups, but could mean that they more readily turn them into a market success. 
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